
PROJECT
6095*00

QUALITY ASSURANCE PROJECT PLAN (QAPjP)
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

H.O.D. LANDFILL
ANTIOCH, ILLINOIS

VOLUME 2 of 2

DECEMBER 1992

PREPARED FOR:
WASTE MANAGEMENT OF ILLINOIS, INC.

WESTCHESTER, ILLINOIS
• • •

PREPARED BY:
WARZYN INC.
ADDISON, ILLINOIS



QUALITY ASSURANCE PROJECT PLAN (QAPjP)
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

H.O.D. LANDFILL SITE
ANTIOCH. ILLINOIS

TABLE OF CONTENTS

Section Page

TITLE PAGE.................................................................................................................. i

TABLE OF CONTENTS............................................................................................... ii

LIST OF ACRONYMS AND ABBREVIATIONS....................................................... vii

INTRODUCTION.......................................................................................................... 1

1 PROJECT DESCRIPTION............................................................................................ 1-1
1.1 Site History and Background Information............................................................ 1 -1
1.2 Past Data Collection Activities/Current Status..................................................... 1 -1
1.3 Project Objectives and Scope............................................................................... 1-2
1.4 Sample Network Design and Rationale................................................................ 1-3
1.5 Parameters to be Tested and Frequency............................................................... 1-3
1.6 Intended Data Usage and Data Quality Objectives............................................... 1-?
1.7 Project Schedule................................................................................................... 1-5

2 PROJECT ORGANIZATION AND RESPONSIBILITY............................................. 2-1
2.1 Overall Responsibility.......................................................................................... 2-1
2.2 Specialized Responsibilities................................................................................. 2-4

2.2.1 Monitoring and Sampling Operations and QC....................................... 2-4
2.2.2 Laboratory Analysis................................................................................ 2-5
2.2.3 Laboratory Data and QC......................................................................... 2-6
2.2.4 Performance and Systems Audits........................................................... 2-7

3 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA................. 3-1
3.1 Level of Quality Control Effort............................................................................ 3-1
3.2 Accuracy, Precision, and Sensitivity of Analysis................................................. 3-2
3.3 Completeness, Representativeness, and Comparability....................................... 3-4

4 SAMPLING PROCEDURES......................................................................................... 4-1
4.1 Sampling Procedures............................................................................................ 4-1
4.2 Bottle Requirements............................................................................................. 4-1



TABLE OF CONTENTS
(continued)

Section Page

5 SAMPLE CUSTODY AND DOCUMENTATION....................................................... 5-1
5.1 Field Specific Custody Procedures....................................................................... 5-1

5.1.1 Initiation of Chain of Custody Field Procedures.................................... 5-1
5.1.2 Field Logbooks/Documentation.............................................................. 5-2
5.1.3 Transfer of Custody and Shipment Procedures....................................... 5-3

5.2 Laboratory Chain-of-Custody Procedures............................................................ 5-4
5.3 Final Evidence File Custody Procedure............................................................... 5-5

6 CALIBRATION PROCEDURES AND FREQUENCY............................................... 6-1
6.1 Field Instruments/Equipment................................................................................ 6-1
6.2 Laboratory Instruments......................................................................................... 6-1

7 ANALYTICAL PROCEDURES................................................................................... 7-1
7.1 Field Screening Analytical Protocols................................................................... 7-1
7.2 Laboratory Procedures.......................................................................................... 7-1

8 INTERNAL QUALITY CONTROL CHECKS............................................................. 8-1
8.1 Field Sample Collection....................................................................................... 8-1
8.2 Field Measurements.............................................................................................. 8-1
8.3 Laboratory Analysis.............................................................................................. 8-1

9 DATA REDUCTION, VALIDATION. AND REPORTING........................................ 9-1
9.1 Field Measurements and Sample Collection........................................................ 9-1
9.2 Laboratory Services.............................................................................................. 9-1

9.2.1 Data Reduction........................................................................................ 9-1
9.2.2 Data Validation....................................................................................... 9-1
9.2.3 Data Reporting........................................................................................ 9-2

10 PERFORMANCE AND SYSTEM AUDITS................................................................ 10-1
10.1 Field Audits.......................................................................................................... 10-1

10.1.1 Internal Audits......................................................................................... 10-1
10.1.2 External Audits....................................................................................... 10-1

10.2 Laboratory Audits................................................................................................. 10-1
10.2.1 Internal Audits......................................................................................... 10-1
10.2.2 External Audits....................................................................................... 10-2



TABLE OF CONTENTS
(continued)

Section Paso

11 PREVENTATIVE MAINTENANCE............................................................................ 11-1
11.1 Field Instruments/Equipment................................................................................ 11-1
11.2 Laboratory Instruments......................................................................................... 11-1

12 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS
DATA PRECISION, ACCURACY, AND COMPLETENESS.................................... 12-1
12.1 Field Measurement Data....................................................................................... 12-1
12.2 Laboratory Data.................................................................................................... 12-1

12.2.1 Precision.................................................................................................. 12-1
12.2.2 Accuracy................................................................................................. 12-2
12.2.3 Completeness.......................................................................................... 12-2
12.2.4 Sensitivity............................................................................................... 12-2

13 CORRECTIVE ACTION............................................................................................... 13-1
13.1 Sample Collection/Field Measurement................................................................. 13-1
13.2 Laboratory Analysis.............................................................................................. 13-3

14 QUALITY ASSURANCE REPORTS TO MANAGEMENT....................................... 14-1



TABLE OF CONTENTS
(continued)

LIST OF TABLES

1-1 Sample Type and Estimated Sample Numbers
1-2 Sample Quantities. Containers, Preservatives, and Packaging Requirements
1-3 Summary of Data Generating Activities and Associated Data Quality Objectives
3-1 Target Compound List and Contract Required Quantitation Limits - Organics
3-2 Target Analyte List and Contract Required Detection Limits - Inorganics
3-3 Target Compound List and Contract Required Quantitation Limits - Low Concentration

Water Organics
3-4 Target Analyte List and Required Detection Limits - Low Concentration Water

Inorganics
3-5 Landfill Gas Volatile Organics List and Required Detection Limits
3-6 Indicator, Field Measurement, and Physical Characteristic Parameter Lists and

Required Detection Limits
3-7 Summary of Quality Control Requirements
7-1 Summary of Analytical Method References

LIST OF FIGURES

1-1 Site Location Map
1-2 Project Schedule
2-1 Project Organizational Chart



TABLE OF CONTENTS
(continued)

LIST OF APPENDICES

A Sampling and Analysis Plan (SAP)

B Analytical Services Standard Operating Procedures (SOPs)
B-l Alkalinity (Warzyn)
B-2 Hardness (Warzyn)
B-3 Ammonia Nitrogen (Warzyn)
B-4 Total Dissolved Solids (Warzyn)
B-5 Chloride (Warzyn)
B-6 Sulfate (Warzyn)
B-7 Nitrate Nitrogen (Warzyn)
B-8 Nitrite Nitrogen (Warzyn)
B-9 Total Organic Carbon - Water (Warzyn)
B -10 Total Organic Carbon - Soil (ETC)
B-l 1 Low Level Metals (Warzyn)
B-12 Landfill Gas VOCs (Enseco)
B-13 Clay Mineralogy by X-ray Diffraction (Core)
B-14 Natural Moisture Content (Warzyn)
B-15 Atterberg Limits (Warzyn)
B-l6 Grain Size (Warzyn)
B-l7 Density (Warzyn)

C Field Measurement SOPs
C-l pH
C-2 Conductivity
C-3 Temperature
C-4 Dissolved Oxygen
C-5 Redox Potential
C-6 Methane and Oxygen
C-7 Carbon Dioxide
C-8 Total VOCs (HNU)

D Laboratory Custody SOPs
D-l ' ETC
D-2 CompuChem
D-3 War/yn
D-4 Enseco Air Toxics Laboratory

E Data Validation Procedure for Evaluating Inorganic Data

[mad-606-l72x]



APPENDIX C

FIELD MEASUREMENT SOPs



APPENDIX C-1

PH



pH

Scope and Application: This method is applicable to surface water, wastewater anc
groundwater.

Method; Potentiometric

Reference: EPA 19S3, p. 150.1

Sensitivity: 0.01 pH unit

Optimum Range: pH 1.00 to 12.00

Sample Handling Determine on-site, if possible, otherwise within 24 hours.

Reagents and Apparatus:

1. pH meter
2. Combination pH electrode.
3. Magnetic stirrer and stir bars (for lab use).
4. Beakers or plastic cups.
5. pH buffer solutions, pH 4.00, 7.00, and 10.0.
6. Deionized water

Notes:

1. The pH test is temperature dependent. Therefore, temperatures of buffers and
samples should be within 28C of each other. For refrigerated or cool samples, use
refrigerated buffers to calibrate meter.

2. Interferences in pH measurements occur with presence of weak orsanic and
inorganic salts, and oil and grease. If oil and grease are visible, note on data sheet.
Clean electrode with soap and water, followed by 10% HC1 and deionized water.
Then recalibrate meter before analysis of next sample.

3. Electrode should be stored in pH 7.00 buffer, or electrode storage solution.

4. Before leaving laboratory for field work:

a. Check batteries.

b. Do quick calibration at pH 7.00 and 4.00 to check electrode
response and batteries.

c. Obtain fresh pH buffer solutions.

5. Following field measurements:

a. Report any problems with meter or electrode.

[FIELDSOP-99S] pHl-1



b. Clean meter and meter case,

c. Make sure electrode is stored in pH 1.00 buffer.

Calibration;

1. Place combination electrode in fresh pH 7.00 buffer solution.

2. After allowing meter to stabilize, turn calibration dial until reading of 7.00 is
obtained.

3. Rinse electrode with deionized water and place in pH 4.00 buffer solution.

4. Wait for reading to stabilize and then turn slope adjustment dial until reading of 4.00
is obtained.

5. Rinse electrode with deionized water and place in pH 7.00 buffer. If meter reading
is not 7.00 + 0.05, follow Steps 2-5 again.

6. Rinse electrode with deionized water and place in pH 10.00 buffer. Reading must be
in the range of 9.90-10.10 or calibration must be repeated.

Procedure:

1. All glassware is to be soap and water washed, tap rinsed and deionized water rinsed
prior to analyses.

2. Calibrate meter using calibration procedure.

3. Pour the sample into clean beaker or plastic cup.

4. Place stir bar in beaker and put on magnetic stirrer (low speed) for lab measurement
of pH. Swirl cup gently for field measurement of pH.

5. Check temperature of sample. It should be + 2°C of the buffer solutions.

6. Rinse electrode with deionized water.

7. Immerse electrode in sample. The white KCI junction on side or bottom of
electrode must be fully immersed in solution. Allow sufficient time for reading to
stabilize. Record pH. Rinse electrode with deionized water.

8. Check calibration with pH 7.00 buffer solution initially and after every 10 samples
and at the end of the analytical run and record on data sheet. Buffer solution should
read jf_0.05 of true value.'

Quality Control;

1. Duplicate 1 out of 10 samples. If less than 10 samples are analyzed, a duplicate is
still required. Duplicates should be within acceptable ranges. Average the results.

[HELDSOP-998] pHl-2
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CONDUCTIVITY YSI METER

Scope and Application; This method is applicable to surface water, wastewater and
groundwater.

Method: Specific Conductance (Electrical Conductivity), umhos/cm @ 25 °C

Reference: EPA 1983, Method 120.1

Detection Limit 10 umhos/cm @ 25°C

Sample Handling: Determine on-site or within 28 days

Reagents and Apparatus:

1. Conductivity meter, YSI 33 SCT
2. Deionized water ,
3. conductivity standard, 1000 umhos/cm @ 25 °C. Commercially Available

Notes:

1. All conductivity readings must be corrected to 25°C.

Procedure:

1. All glassware is to be soap and water washed, tap rinsed and deionized rinsed prior to
analysis.

2. With mode switch of the meter in the OFF position. Check the zero setting. If not at
zero, use meter adjusting screw to zero (on front of the meter).

3. Plug probe into jack located on side of meter.

4. Turn mode switch to red line, and turn red line knob until needle aligns with red line
on dial. Change batteries if meter cannot be aligned.

5. Analyze the conductivity standard. If the result is within 90-110% of the standard
value, analyze samples. A standard should be analyzed after every 10 samples and at
the end of the analytical run. Table 1 lists non-temperature compensated values for
both of the standards. Use this table as a reference when a calculator is not available
to perform temperature correction on the standards.

6. Totally immerse and suspend the probe in the water sample. Do not allow probe to
touch the sides of the sample container.

7. Turn mode switch to the appropriate conductivity scale (X100, X10, or XI). Use the
scale that produces a mid-range output on the meter.

8. Wait for needle to stabilize (about 15 seconds) and record conductivity. Multiply the
conductivity reading by the scale setting.

9. While gently agitating the probe, take sample temperature (°C) to nearest 05°C and
record.

[FIELDSOP-999] COKDYSEF-1



10. Rinse probe with deionized water.

11. Record specific conductivity and temperature.

12. Store probe in D.I. water between uses whenever possible.

13. Turn mode switch to the OFF position when finished.

Quality Control;

1. A quality control calibration standard of 1000 umhos/cm is to be analyzed, initially and
after every 10 samples. If less than 10 samples are analyzed, a calibration standard is
still required. The last sample analyzed in the run is to be the calibration standard.
These standards must be within 90-110% of the standard value or the samples run after
the last acceptable check standard are to be reanalyzed.

2. Duplicate a minimum of 1 out of 10 samples. If less than 10 samples are analyzed, a
duplicate is still required.. Duplicates are to be averaged. Duplicate values are to be
within acceptable ranges.

Calculation:

1. Calculate specific conductivity at 25° C using following formula:

[1 + 0.02 (T-25)]

G25 = Specific conductivity at 25°C, umhos/cm

T = Temperature of sample, °C

= Conductivity of sample at temperature T, umhos/cm

[FIELDSOP-999] CONDYSIF-2



Table 1
NON-TEMPERATURE COMPENSATED CONDUCTIVITY

STANDARD READINGS FOR 1,000 AND 10,000 umhos/cm STANDARDS

Conductivity Standard
1,000 umhos/cm

Conductivity Standard
10,000 umhos/cm

Conductivity Conductivity
Standard Should

Read

500
520
540
560
580
600
620
640
660
680
700
720
740
760
780
800
820
840
860
880
900
920
940
960
980
1000
1020
1040
1060
1080
1100
1120
1140
1160
1180
1200

[EOELDSOP-999]

Degrees
at C°

0
1
2
3
4
-5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Standard Should
Read

5000
5200
5400
5600
5800
6000
6200
6400
6600
6800
7000
7200
7400
7600
7800
8000
8200
8400
8600
8800
9000
9200
9400
9600
9800

10,000
10,200
10,400
10,600
10,800
11,000
11,200
11,400
11,600
11,800
12,000

CONDYSIF-3

Degrees
at C°

0
1
2
*̂

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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Effective Date:

FIELD TEMPERATURE

Scope and Application: This method is applicable to surface water, wastewater, and
groundwater.

Method: Thermometric

Reference: EPA 1983, Method 170.1

Reagents and Apparatus:

1. Thermometer; mercury-filled, or temperature probe,°C
2. Plastic bottles, 250 mL
3. Deionized water
4. Kimwipes

Notes:

1. The thermometer or temperature probe must be calibrated annually against an ASTM
certified thermometer.

2. It is recommended the thermometer or temperature probe have a range of -10 to 100°C
with 0.5° sensitivity.

Procedure:

1. Pour approximately 100-150 mL sample into a plastic bottle.

2. Place thermometer or temperature probe in sample and swirl gently for 30-60 seconds.

3. Record the temperature to the nearest 0.5 degree.

4. Rinse thermometer with deionized water and blot dry with a kimwipe.

5. Continue as above with next sample.

Quality Control:

1. Duplicate minimum of 1 out of 10 samples. If less than 10 samples are analyzed, a
duplicate is still required. Duplicates are to be averaged. Duplicate values are to be within
acceptable ranges.

[F1ELDSOP-987] TEMPFC-1 Rev Date 03,92
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YSI DISSOLVED OXYGEN METER AND PROSE

Scope and App l i ca t ion : The instructions outlined below are to be fo l lowed for
the daily cal ibrat ion and routine operat ion of the YSI
Disso lved Oxygen Meter and Probe.

Refe rence : Instruction Manual YSI Model 54ARC D isso l ved O x y c e n Meter and YSI
5700 D i s s o l v e d Oxygen Probe.

Reagents and Apparatus: • - ' ...... ^ .. .

1. YSI 54ARC D i s s o l v e d Oxygen Meter
2. YSI 5720A B.O.D. Bottle"?robe
3. Membrane and XC1 kit, standard, YSI 5775
4. Replacement "0" ring, YSI Part 55345
5. Beater boot assembly, YSI Part #5*36

Operating Procedure:

.1. Preparing the Probe

All YSI 5700 Series Probes have similar sensors and should be cared
for in the same manner. They are precision devices relying on good
treatment if high accuracy measurements are to be made. Prepare the
probe as follows.

ALL PROBES ARE SHIPPED DRY - FOLLOW THESE INSTRUCTIONS
TO PREPARE FOR USE

1. Prepare the electrolyte by dissolving the KC1 crystals in a
dropper bottle with Milli-Q water. Fill the bottle to the
top.

2. Remove the "0" ring and membrane. Thoroughly rinse the sensor
with KC1 solution.

3. Fill the probe with electrolyte as fo l lows {see Figure 1):

a. Grasp the probe with your left hand.

b. Fill the sensor body until no more air bubbles appear.
Tap the probe against the countertop to dislodge any
air bubbles adhering to the sensor.

c. Secure a membrane under your left thumb. Add more electrolyte
to the probe until a large meniscus completely covers the gold
cathode. NOTE: Handle membrane material with care, keeping
it clean and dust free, touching it only at the ends.

d. With the thumb and forefinger of your other hand, grasp the
free end of the membrane.

YSIDO-1



e. Using a continuous motion st retch the membrane UP, OVER,
and DOWN the other side of the sensor. Stretching forms
the membrane to the contour of the probe. The membrane
can be stretched to approximately 1 1/2 times its nor-al
size.

f. Secure the end of the membrane under the forefinger of the
hand holding the prcbe.

g. Roll the "0" ring over the end of the probe. There should
be no wrinkles in the membrane or trapped air bubbles.
Some wr ink les may be removed by lightly tugging on the edges
of the membrane beyond the "0" ring.

h. Trim off excess membrane with scissors or sharp knife.
Check that the stainless steel temperature sensor is not
covered by excess membrane.

4. Shake off excess KC1.

5. Store the probe in a EOD bottle containing about 1 inch of water.

6. Membranes average^ replacement is 2-4 weeks. If the electrolyte
in the probe is allowed to evaporate, air -bubbles form under
the membrane. If air bubbles are noted under the membrane or
if the membrane becomes damaged, thoroughly flush the reservoir
with fresh KC1 and install a new membrane as described above.

7. Replace the membrane if erratic readings are observed or
if calibration is not stable.

*

NOTE: The gold cathode should always be bright'and untarnished.
If it is tarnished (which can result from contact with
certain gases) or plated with silver (which can result
from extended use with a loose or wrinkled membrane),
return it to the factory for service. Never use chemicals
or abrasives in an attempt to clean it.

Fi jure

YSIuO-2



I I . P r e p a r i n g t h e Y S I I n s t r u m e n t

IT i s I m p o r t a n t tha t the i n s t r u m e n t be p l aced in the i n t e n d e d o p e r a t i n g
p o s i t i o n ; v e r t i c a l , t i l t ed , or on its back - before it is prepared
for use and c a l i b r a t e d . (See F igu re 3) . R e c a l i b r a t i o n tray be necessary
w h e n the ins t rument o p e r a t i n g p o s i t i o n i s chanced. A f t e r p r e p a r i n g the
probe proceed as f o l l o w s :

1. W i t h s w i t c h in the OF" p o s i t i o n , a d j u s t the meter p o i n t e r to
Zero w i t h the screw in the cen te r of the meter p a n e l . R e a d j u s t m e n t
may be n e c e s s a r y i f the i n s t r u m e n t o p e r a t i n g p o s i t i o n i s c h a n g e d .

2 . Swi t ch to RED L I N E and a d j u s t w i t h the REO L I N E k n o b u n t i l tne
meter needle a l i g n s w i t h the red mark at the 31"C p o s i t i o n .

3. Switch to ZERO and ad jus t to zero w i t h zero control k n o b .

4. At tach the p repared probe to the P R O B E connector of the
i n s t rumen t and ad jus t t he r e t a i n i n g r i n g f i n g e r t ight .

5. For opt imum probe s t ab i l i z a t i on , let the meter and probe
equi l ibra te for 15 minutes before cal ibrat ing.

Figure 2

I I I . Ca l ib ra t ion

The operator has a choice of three ca l i b r a t i on methods: W i n k l e r
t i t r a t i o n , Sa tura ted Water , and A i r . The three methods a re desc r ibed
in the f o l l o w i n g pa rag raphs . The W i n k l e r t i t r a t i on i s the p r e f e r r e d
method of c a l i b r a t i o n .

W i n k l e r Titrat ion

1. Determine the dissolved oxygen in two samples from the aerated
water source us ing the W i n k l e r t i t rat ion technique (refer to
the D i s s o l v e d Oxygen SOP) and average the v a l u e s . If the
va lues d i f f e r by more than 0.5 m g / L , d i sca rd the s a m p l e s and
repeat .

Y S I D O - 3



2. P lace the YSI probe in the th i rd 'sample ana stir.

3. Swi tch to desired mg/L scale range and adjust with the CALIBRATION
control to the average value determined in Step 1. A l l ow the
probe to remain in the sample for at least t*o minutes before
sett ing the calibration value, and leave in the sample for an
additional 2 minutes to verify stabi l i ty (Readjust if necessary) .

Saturated Water Calibration

1. Air saturate a volurre of water by aerating for at least 1 hour
at a constant temperature (preferably room temperature).

2. Place the probe in the sample and stir. Switch to TEMPERATURE
scale. Refer to Calibration Table I for the mc/L value
corresponding to the temperature.

3. Determine local altitude or the "true" atmospheric pressure
(note that "true" atmospheric pressure is as read on a barometer.
Weather Bureau reporting of atmospheric pressure is corrected to
se^ level). Using Calibration Table II determine the correction
factor for your pressure or altitude.

4. Multiply the mc/L value from Table I by the correction factor from
Table II to determine the corrected calibration value for your
conditions.

EXAMPLE: Assume temperature = 21*C and altitude = 1000 feet.
From Table I the calibration value for 21*C is 8.9 mg/L. From
Table II the correction factor for 1000 feet is about 0.95.
The corrected calibration value is 8.9 mg/L x 0.96 = 8.54 mg/L.

5. Switch to an appropriate mg/L scale range and adjust the' CALIBRATE
knob while stirring until the meter reads the corrected cal ibration
value from Step 4. Leave the probe in the sample for two minutes
to verify cal ibrat ion stability. Readjust if necessary.

Air Cal ibrat ion - Fresh Water

1. P lace the probe in a EOD bottle partially f i l led wi th water.
W a i t approximately 10 minutes for temperature stabi l izat ion.
This may be done simultaneously while the probe is stabilizing.

2. Switch to TEMPERATURE and read. Refer to Table I - Solubility of
Oxygen in Fresh Water, and determine calibration value.

3. Determine altitude or atmospheric correction factor using Table II.

YSIDO-4



4. Multiply the ca l ib ra t ion value from Table I by the correct ion
factor from Table II.

EXAMPLE: Assure temperature = 21*C and altitude = 1000 feet.
Frcm Table I the calibration value for 21"C is 8.9 mg/L. Frcm
Table II the correction factor for 1000 feet is about 0.96.
Therefore the corrected calibration value is 8.9 mc/L x 0 95 =
8.54 mc/L.

5. Switch to an appropriate mc/L ranee and adjust the CALIBRATE
knob until the meter reads the corrected calibration value from
Step 4. Wa i t two minutes to ver i fy calibration stability.
Readjust if necessary.

IV. D isso lved Oxygen Measurement

1. With the instrument prepared for use and the probe calibrated,
place the probe in the sample to be measured and turn on

. stirring boot.

2. Allow sufficient time for probe to stabilize to sample.

3. Read dissolved oxygen directly from scale.

V. Maintenance of the Stirrer Boot

1. The probe uses a flexible stirring boot to transmit motion from the
sealed motor housing to the sample. If the boot shows signs of
cracking or other damage which may allow leaking into the motor
housing, the boot must be replaced.

2. In fresh water applications boot life is normally several years,
but this may be shortened by exposure to hydrocarbons, moderate
to strong acids or bases, ozone, or di.rect sunlight. For maximum
life rinse the boot with deionized water after use in contaminated
samples.

3. Boot replacement is as follows:

a. Pull off old assembly and clean shaft.

b. Slide on new assembly making sure the back spring is on the
grooved area of the shaft. A small amount of rubber cement
may be used.

c. Check that there is sufficient clearance between the tip and
the end of the shaft to permit turning without binding.

YSIOO-5



TABLE I

Solubility of Oxygen in Fresh Wate r

i err.pera ture
•c
0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

mg/L D i s s o l v e d
Oxvaen

14.60
14.19
13. SI
13.44
13.09
12.75
12.43
12.12
11.83
11.55
11.27
11.01
10.76
10.52
10.29
10.07

9.85
9.65
9.45
9.26
9.07
8.90
8.72

.

Temperature
•c

I • 23 '
24

i 25
25
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

mc/L D i s s o l v e d
Oxyoen

' 8.56
" 8.40 -

8.24
8.09
7.95
7.81
7.67
7.54
7.41
7.28
7.16
7.05
6.93
6.8Z
6.71
6.61
6.51
6.41
6.31 -
6.22
6.13
6.04
5;95

Source: Derrived from 16th Edition "Standard Methods for the
Examination of Water and Wastewater " .

This table shews the amount of oxygen in mg/L that is dissolved in air
saturated fresh water at sea level (760 irm Kg atmospheric pressure)
as temperature 'var ies from 0* to 45*C.
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Table II

Correct ion for Atmospheric Pressure

At.-csor.eric Pressure
-IT, /He or

775
760
7^5
730
714
699
634
669
654
638
623
608
593
573
562
547
532
517
502

Ecui valem Al ti tude
Ft.

540
0

5^2
1094
1538
2274
2S64
3466
*082
4756
5403
6065
6744
7440
8204
8939
9694
10472
11273

Correction
= Factor

1.02
l.CO
.98
.96
.94
.92
.90
.88
.86
.84
.82
.80
.78
.75
.74
.72
.70
.63
.66 '

Source: Derrived from 16th Edition "Standard Methods for the
Examination of Water and Wastewater".

This table shows the correction factor that should be used to correct
calibration value for the effects of atmospheric pressure or altitude.
Find true atmospheric pressure in the left hand column and read across
to the right hand column to determine the correction factor.. (Note
that "true" atmospheric pressure is as read on a baror^eter. Weather
Bureau reporting of atmospheric pressure is corrected to sea level . )
If atmoshperic pressure is unknown, the local altitude may be subst i tu ted.
Select the altitude in the center column and read across to the right
hand column for the correction factor.
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YSI DISSOLVED OXYGEN METER AND PROBE

Detection Limit: 1.00 mg/L Dissolved Oxygen

Working Concentration Range; 0 - 1 5 mg/L Dissolved Oxygen



YSI 5700 SERIES DISSOLVED OXYGEN PROBES
INSTRUCTIONS

he prcbes described i.-. these i.-.st ructions are desig-ed
or direct use with YSI Models 50, SIB, 54A2?, 54;_-.C,
56. 57 and 53 Dissolved Oxygen Meters, "he proies Ci.i
also be used with discc.-.ti.iued YSI Models 51A, 543? a.-.d
4RC Dissolved Cxyge.~. Meters when the YSI S7j: Cii'.e
dapter is employed.

"RIXCIPLZS OF OPERATION

.'SI 5700 Series Prcbes are polarcgrazhic sensors. A
thin perr.eable r.erjrar.e stretched over the sensor is:-
1at-es the electrodes frcn the erwir=.-.-er.t, but a".l=---s
;ases to e.-.ter. When a polarizing voltage is applied
across the se.-.scr. oxygen that has passed through t.-.e
^irirane reacts at the cathode, causing a current to
.cw.

The membrane passes oxygen at a rate 'proportional t:
the difference across it in partial pressure c- cxygen.
Since oxygen is rapidly consumed at the cathcde, it cm
:« assumed that the oxygen pressure ur.der the r.e.rbrsr.e
Is zero. Ker.ce, the force causi.-.g the cxyge.-. to
diffuse through the eerrbrane is proportional to the
partial pressure of oxygen outside the p.erira.-.e. Xs
the oxygen partial pressure varies, both the cxygen
diffusion through the Be.Tirar.e and the probe current
•ill change proportionally.

SPECIFICATIONS

Cathode: Cold
Anode: Silver
Membrane: .001" Fi? Teflon, standard
Electrolyte: Half saturated KC1 '
Temperature Range: -5* .to.45*C

IS* to 35'C for the 5760 probe
^^-tsperature Accuracy: ±0.2*C
Terrperature Ccsper.sation: (see instrviT.ent

specificaticns)
Polarizing Voltage: 0.8 Volts (nominal)
Probe Current in Air at 20'C: 19 nicrca.T?s (r.c=i.-.a 1)

• in Sitrcgen at 30'C: 0.15 oicrci.-?s or less
Response Ti.-e: T-/pical response for dissolved oxygen,

using standard c.erirar.es, is 9Q\ in 10 seconds at
a constant temperature of 3C*C.

Response at low dissolved oxygen levels is typically
90^ in 30 seconds.

ACCZSSORIZS XXD R»?LAOE.XT PARTS

YSI 5492A Battery Pack for Models SIS and I4A (rc-.eri
the subr.ersible stirrers.)

YSI 5735 Cable Adapter (Mates 5700 Series p-o-" *ith
discontinued YSI Models 51A, 5^3? and 543C Dis-
solved -Oxygen Meters)

Accessories for the 5720A, 5739 au-.d 5750

YSI 5630 Probe Secinditioni.-.g Ki t . Inc ludes a sand .-
tool and ten adhesive disks.

YSI 5775 Merin.-.e and X.C1 Ki t , S tandard . Includes ••
IS-re.Tiri.-.e packets ( .001" thick s t indi rd I
Tef lon Eerrbra.-.es) and a 30 ml bct t le of XC1 w :
Kodak Photo Flo.

YSI 5776 Merira.-.e a.-.d KCl K i t , H i g h Se.-.sitiv: ••
Includes two IS-ie.rirane packets ( . C 0 0 5 " t.~. :
FI? Teflcn.cerrbrir.es) and a 30 T.I bcttle of XC
w i t h Kodak Photo Flo. Used for r.eisure.-er.:s bel:
15*C and/or for low cxygen levels

YS 5793 .001" ierbrir.es, IQ-.T.errira.-.e picket
YS 5794 .CC05" cerjri.-.es, 10-.r.erirane picket
YS 5945 0-ring pack (Contains repli;e-ent ser.sc

0-rings)

Accessories for the 5720A Only

YSI 5-486 Stirrer Boot Asserily

Accessories for the 5739 Only

YSI 507SA Calibration Chtrier
YSI 5986 Diaihracs Kit '

YSI 5740-10 detachable 10' caMe
YSI 5740-25 detachable 25' cable
YSI 5740-50 detachable 50* cable
YSI S740-1CO detachable 100' cable
YSI 574C-150 detachable 150' cable
YSI 5740-200 detachable 200' cable

YSI 5791A Submersible Stirrer with 50' Cible for stir-
rer cr.ly

YSI 5795A Submersible Stirrer with 5C' c"ii.-.ed prtb-
a.-.d Stirrer cable

YSI 5720A SCO 3CT7LZ PS032

The S720A bcttle probe (rigure 1) is used for sessurirg
dissolved cxygen in standard ECO bottles. It is pro-
viced with a Stirrer pcvered by a CC supply availible
for 115 or 2jC VAC input.

'\
Figure 1. The YSI S72dA Prcb*

YSI Incorporated
Yellow Sprinjj Insirumcnc Co, Inc.. Yellow Sprinp. Ohio 45587 L3A •Phone 51} 767-7241 • 800 3-ii-HELP• fa 513 767-93$J • Te!« 205-137



inserted in:: a I

To use the 5720A, plug the stirrer pcwer supply
line power *"d the P"=-e P^U9 1" the instr.LT.eri:.
the stirrer cff, place the tapered probe end i.-.:
filled the ECO bottle and turn en the stirrer.
probe should be operated with a nir.iru.- of trapped
in the bottle. A slight aL-ncu.it c! air in the ur.sti
region at the tcp My be neglected, tut r.c bu
should be permitted arcur.d the se.-.ssr. CAUTId
jnotcr housing is not waterproof; do rot submerge
probe beyond the part that is
'bottle.

Stirrer Boot (YSI S-IE6)

The 5720A uses a flexible stirring tcot to t
motion frcra the ir.ctor housing to the sa.-ple.
boot shows sigr.s of cracking or ether da,r.age li
allow leakage into the notsr housing, it rr
replaced. R-.-.r.ir.g the S72CA with a digged s
boot could cause perr-a.-.ent motor da.-r.ige. Boot 1
be shortened by exposure to hydrocarbons, rede
strong acids or bases, ozone, cr direct sur.ligh
mAxinun life, rinse the boot after each use
replaced as follows:

ir.to
With.
:: a
The
air

rrec
bile
The
this

the
to
be

Beets are

1. Pull off the old asserily ar.d clean the stir red
housing.

2. Slide on the r.ev assembly, making sure the biek
spring is over the grooved area cf the. itir red
housing. A drop of alcohol will aid installatie.-. by
providing lubrication.

3. Do not perrr.it the stir red to press against the end
of the stirrer boot tip or it will bind.

YSI 5739 DISSCLVZD OXYGZ.S PROBZ

The 5139 probe systes consists of the probe body plus a
detachable cable (see Figure 2). The detachable cable
is a convenience feature that facilitates changing
cable lengths and replacing damaged cables or probes.
The probe and cable asse-rily is held together with a
threaded retainer. The assembly is not intended far
casual disconnection; cable ar.d prcbe should be separ-
ated only when necessary.

To detach the cable, unscrew the retainer and slide i:
down the cable to expose the connector. Pull gently cn
the connecter until it CO.TBS avay frc- the p-:-« bcdy.
If the 0-ring is frayed cr damaged, replace i:: »
replacement C-ring is supplied with each 57-:: cible.
Reasse.-nble by pushing the connecter into the p^eb^

• bcdy, rotating it until the two halves rate. « light
coating cf silicone grease en the C-rir.g will r-s/.e
reassembly easier. Ee sure the ce.-.nector is dry;
otherwise, erratic readings p-ay .result. Screv en t.-.e
retainer fineer-tieht only.

Pressure Cc<=p«nsaticn

The 5739 probe has a unicje pressure ccsje.'.satir.ij
system that helps assure accurate readings a: creit
depths. Pressure ce.-pe.-.sa:ion is effective to l/2\ c!
reading with pressures up to ICC psi (221 fett cf
water). The compensating syste.T. does not r.omilly
require service and should not be taken apart. He^-
ever, if electrolyte is leaking thr=ug!i the diiphric=,
or if there is an cbvious puncture, the diaphragm rust
be replaced. A spare is supplied with the prcbe. Use
a coin to unscrew the retaining plug and re.Tcve the
washer and dia?hrag=. With distilled water, flush any
salt crystals frc=» the reservoir, install a new <Jia-
pKrag^i (flat side cut), replace the washer and securely
screw in the retaining plug.

Figure 2. The YSI S739 frcb*

YSI 57SO ECO BCTTL2 PRCBZ

The 5750 (Figure 3) is si.-ailar to the 57::̂  ex::pt t
it dees rot have a stirrer. Agitation cf the sa.-.
cust be provided bv o;her r.ear.3, such ai « r^gne
stirrer.

Fic-^re 3. The YSI 57SO Prcb*

All prebes are shipped dry. You cust fellev t.-.su
instructions when preparing a r.ev prebe cr vhe.-. chi.-.c-
i.-.g r.eriranes. Prepare the «lectrslytt by cissc'.v;--
the XCl crystals which are supplied i?, a dre:i*r b:::>
that should be filled to the r.ec'.< with distilled -j-.»r
and sh&ke.*. ur.til the crystals are disselvei.

1. LT.screw the sensor guard (5729 cr.ly
0-ring and serirane, then thoroughly r
with distilled water.

2. To

inse the s e - s c r

reee with electrclvte ar.e instill
r.erirane, follow these steps:

a. C.-as? the prcbe in your left ha.-.d. (Se* the
sketches in Figure 4.) When prepiri.-.c the 5":?
prebe, the pressure ccr.pensatir.g p«rt should be te
the right. Successively fill the se.-.scr bcdy with
electrolyte while pu.-r.ping the dia?hrig= with the
eraser end of a pencil or a similar scft, blunt
tool. Continue filling and pur.pi.-.g until no rcr*



air bubbles appear. For ease in preparing the
5720A. the stirring rod should be to the le.'t. When
preparing the 572CA or 5750 prcbes, si-T.ply fill the
sensor bcdv ur.til no r.ore air bubbles appear.

CPZSATI-HG PRZCACTTCHS, ALL PRC82S

.ife deoe.-.ds en use. Me~.:ri.-.es will las: t

b. Secure a re.rira.-.e between ycur left thu.TJ: ar.d the
probe bcdy. Add .r.cre electrolyte to the probe u.-.til
a large r.e.-.iscus cc-oletely covers the gold cathode.
NCTS: Handle r.er-ira.-.e nvat-rial with care, tcuchi.-.c
it at the e.-.ds only.

c. With the thuri and forefinger of ycur other hand,
gras? the free end of the r.erirane.

d. With a continuous sot ion, stretch it up, over a.-.d
dcvn the other side of the sensor. Stretching fcrrs
the r.e.TJrane to the contour of the probe.

t. Secure the end of the .T.e.Tirane ur.cer the forefi.-.csr
of ycur left hand while holding the probe.

f. Roll the C-ri.-.g over the end of the probe', bsi.-.g
careful r.ct to tcuoh the r.a.Tirane surface. Tor the
S720A. start at the right side of the ser.scr and
roll the C-rir.g toward the stirring rod. there
should be r.o wrinkles in the r.e.rira.-.e or trapped air
bubbles. Sc-e wrinkles ir.ay b« re-cved by lightly
tugging 'on the edges of the ir.e.rirane beyond the

-• 0-ring.

g. Trin off excess r.e.rirane w i t h scissors cr sharp
Xnife. Check that the stainless steel te.-perature
sensor is not covered by excess r.e.Tirane.

3. Shake off excess KC1. On the 5739, reinstall the
sensor guard.

figure 4. Kerira.-.e Application

?rob« Storage

A bottomless plastic bottle is provided with the YSI
5739 probe for convenient storage. Place a srjill piece
of waist towel or sponge in the bottle and insert the
prob« into th« open «nd. This keeps the electrolyte
fren drying out. The S720A and 5750 prcbes can be
stored in a ECO bottle containing at least 1" of water.

Ic-g tir.e if installed properly and treated wit- carz
during use. Irratic readings result fr:= locse, wri.-.x-
led cr fculed r.erira.-.is. or frcn large buibles in the
electrolyte resarvoir. If erratic readi.-.cs. cr evics.-c?
of r.e.Tirane da.-r.age occur, you should replace t:»
ze.T-brar.e a.-.c XCL. The average replacert-.t ir.tarval ;;
i-a to four weeks; electrolyte in consta.-.t or heavy us;
will be exhausted in about two weeks.

If the sensor 0-ring on any probe is vcrr. cr locs»,
replace it with the 0-ring provided in the YSI ST-;:
C-rir.g Pack.

2. The gold cathcce shculd always be bright a.-.d untar-
nished. If it is tarnished (which can result '.---.
contact with certain cases) or plated with silver
(•-hie- can result froa extended use with a Iocs* c:
wrinkled r.eTira.-.e), it needs to have its sur:a:»
rastcred. Probes r.ay either be returned to the factory,
or cleaned with the YSI S530 Probe Reconditioning Kit;
never use chemicals or any abrasive not supplied with
this kit.

3. It is also possible that the silver anode r-ty b»c:.-.s
ccr.ta.-ir.ated, which will prevent successful calibra-
tion. Try soaking the probe overnight in a 3\ a.—c.-.ii
solution; rinse with deionized water, recharge wit:,
electrolyte, and install a new perirane. If still
unaile to calibrate after several hours, return the
probe for service.

4. Hydrogen sulfide, sulfur dioxid*, halogens, and nee.-.
are interfaring gases. If you suspect erroneous read-
ings, it r.ay be necessary to determine if these are t.-.e
cause.

These gases have been tested for response:
1CC\ Carbon Monoxide
1CCX Carbon Dioxide
1CC\ Hydrogen
1CC\ Chlorine 2/3
1CCX Keli-i-a
KC\ Nitrous Oxide 1/3
1CC\ tthylene
10C\ Nitric Oxide 1/3

less than 1\
around 1\

less than 1\
rsspcnse

none
response

none
respcnse

5. The correct licuid level in 3CO bcttles is achieved
by overfilling, then inserting a stopper and p=uri-.r
off the excess. When using a YSI 5"6C cr a 572CA pro:?
in a filled ;CO bottle, be careful to insert it slowly
to avoid sample overflow.

6. When using the 5720A in samples containing he»v;-
particulate solids, additional stirring =jy be ne»dad.
Inverting the stoppered bottle isneeiattly before uss
will usually provide adec-uate mixing.

CALI3SA7IC.S

Daily calibration is generally appropriate. Calibra-
tion can be disturbed by physical shock, touching the
zerirane, fouling of the cerrirane cr drying cut of the
electrolyte. Check calibration after each series c:
reasur*.T.ents, and in tire you will develop a realisii;
schedule for recalibration. Hh«n probes are not ir.
use, store the.-a as reec—.ended in Prob* Preparation.

Probes r-ay be calibrated by Kinkier Titration or by the
Water Saturated Air cethcd. Experience has shown that
air. calibration is <ruite reliaile, yet far simpler than
titration. Both cethcds are described >.ere. Consult
the r^nual for ycur particular instrument for cc:e
corplete instructions.
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INSTRUCTION MANUAL
YSI MODELS 54ARC AND 54ABP

DISSOLVED OXYGEN METERS
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Scicnlilic Division
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Yellow Sprin'ji. Oliio 45307 . U.S.A. • Phono 5n-7G7-72'l l

iMiicr. INCI uniNC. HANOI INC. $t..oo



SUMMARY OF OPERATING INSTRUCTIONS
1. CAUnPATION

A. Switch instrument to OFF and adjust meter mechanical zero.
0. Switch to RED LINE and adjust.
C. Prepare probe for operation, connect to instrument, wail up to 1 5 minutes

lor probe to stabilize. Probe can be in calibration chamber or ambient air.
D. Switch to ZERO and adjust to "0" on mrj/l scnlo.
E. Switch to TEMP and read on °C scalo.
F. Use probe temperature and true local atmospheric proscure (or (eel above

sea level) to determine calibration values from Tables I and II. (Soo
pages 14 and 1 5).
EXAMPLE: Probe temperature = 21°C: Altitude = 1000 (eel. From
Toblo I the calibration value (or 21°C is 0.9 mcj/l. From Table II Ihc
altitude factor for 1000 feet is approximately .96. Tho correct calibration.
value, then, is:

0.0 mg/l X .96 (actor = 0.54 mg/l
G. Switch to 0-10 or 0-20 mg/l range and adjust meter with CAL control to

calibration value determined in Step F.
NOTE: It is desirable to calibrate probn in a high humidity environment.
(See cnlibrnlinn section for morn dnlitil).

2. MEASUREMENT
A. Ploco probe in snmplo ond stir. . .
0. Allow sufficient lime for proho to stnhilizu to snrnplu temperature and dis-

solved oxygon.
C. Road dissolved oxygon on appropriate rangi) (1 -10 or 0-20 mrj/l)
D. Wo recommend tho instrument bo left on between measurements to

avoid tho necessity to ropolarizo the probn.

3. GENERAL CARE
A. Recharge battorios in tho YSI Model 54ARC when tho instrument can no

longer bo red lined. Rochargo 16-20 hours. Replace with Burgess CO-6 or
equivalent. Replace batteries in tho YSI Model 54AOP when rod lino can-
not be sol with Panasonic UM-2N or equivalent.

0. Membranes will last indefinitely, depending on us.igc. Avcrago replace-
ment is 2-4 weeks. Probe should be stored in humid environment lo pre-
vent drying out.

C. Calibrato daily.
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GENERAL DESCRIPTION
Tho YSI Models 54ARC and 54ABP Dissolved Oxygen Meters arc intended

lor dissolved oxygen and temperature measurement in water and wastcwatcr
applications, but are also suitable (or use in certain other liquids. Dissolved Ox-
ygon is indicated in mo/1 (milligrams per liter) on 0-10 and 0-20 mg/l scales.
Temperature is indicated in *C on a -5° to -|-45°C sciilc. Doth dissolved oxyijon
ranges are automatically temperature compensated lor solubility ol oxygen in
water and permeability ol Iho probe membrane.

Tho probes use dark-typo membrane covered polarographic sensors with
built-in thermistors (or temperature measurement and compensation. A thin,
permeable membrane stretched over the sensor isolates the sensor elements
from the environment, but allows oxygen and certain other gases to enter. When
a polarizing voltage is applied across the sensor, oxygen that has passed through
(he membrane reacts at the cathode, causing a current to (low.

Tho membrane passes oxygen at n rate proportional to the pressure difference
across it. Since oxygen is rapidly consumed at the cillhodo. it can be assumed
that the oxygen pressure inside the membrane is icro. Hence, the lorce causing
the oxygon to diffuse through the membrane is proportional to the absolute
pressure ol oxygon outside the mumhiiinn. II the oxy||i!ii pressure increases,
more oxygen diffuses through tho mnmhiiinii iind morn ruiionl flows thiou||h
the sensor. A lower pressure rusiilis in In is runout.

Power to oporalu Iho system is provided liy iniumal bat ter ies in the* in-
struments, rochargoahlo bailories in the YSI Modnl 54ARC and disposable
batlerios in ihc YSI Model 54AOP.

SPECIFICATIONS

I. Instrument
Oxygen Measurement
Ranges: 0-10 and 0-20 mg/l (0-5 and 0-10 mg/l with YSI 577G Higli

Sensitivity Membrane)
Accuracy: ±1% of full scale at calibration lumpurattirc (-JL0.1 mg/l and

0-10scnln).
Readability: .05 mij/l on 0-10 scale: 0 I mg/l on 0-20 scale.

Temperature Measurement
Ranges: -5° to -M5°C
Accuracy: ± 0.7°C. including pmhu
Readability: 0.25°C

Toiuporiiliirc Compi-iiSiitimi

-J: 1% of D.O. readme) lor measurements made within J: 5°C ol calihration
temperature.
•J:3%ol D.O. reading over cnlirn rangn ol !'. to -I 45°C Probe temperature.

Systum Rnspnnsn Timo

Typical rosponsu lor l(!inpor,ilu>r anil I) O rrndinos is 00% in 10 seconds
at constant temperature ol DO°C willi Y!JI 577!i Membranes. II.O.
response at low tumpcrali iro nml low O O is typically 9O% in 30 seconds.
YSI 577U lli(|li Sonsilivily Mornhranns can bn used to irnprovn response at

low temperature and low D.O. concentrations If response lime under any
operating conditions exceeds two minutes, probe service is indicated

Operating Temperature Range
Instrument and probe operating range is -2° to -I-45°C. l.argn ambient
temperature changes will result in 2% loss ol accuracy unless Red Lino and
Zero arc reset.

Recorder Output
0 to 1 14-136 mV. Recorder should have 50.000 ohms minimum input im-
pedance.

Power Supply
YSI Model 54ABP: (4) 1.5 volt carbon line batteries provide approximately
1000 hours operation. Replace with Panasonic UM-2N or equal.
YSI Model 54ARC: (4) 125 volt Ni-Cad rechargeable cells (durgess CD-C
or equal) provide approximately 100 hours ol operation between charges.

I I . Probo , .
Cnthodu: Gold
Anode: Silvnr
Membrane: .001" FCP Tollon (0005" TCP Teflon available)
Electrolyte: Hull Saturated KCI
Temperature Compensation: (See SPECIFICATIONS. I. Instrument)
Pressure Compensation' E f fec t i ve 1/2% ol reading to pressures ol 100 psi
(230 ft . water)
Polarizing Voltage: 00 volis nominal
Probe Current: Air at 30°C = 19 rmcroamps nomm.il

Nitrogen at 30'C = .15 microamps or less

III. Accessories and Replacement Par ts

YSI 5720A — Sell Stirring (1 O D Dottle Probe
YSI 5750 — Non Stirring O.O.D. Bottle Probe
YSI 5739 — Oxygen Temperature Probe lor field use. Combine with one

ol Ihc following cables lor desired lead length:
YSI 5401 — (lattery Charger Eliminator 115V
YSI 5402 — (lattery Charger Eliminator 230V

Detachable leads lor use with YSI 5739

YSI 5740-10 10' cable
YSI 5740-25 25' cable
YSI 5740-50 50 cabin
YSI 5740-100 100' cable
YSI 5710-150 150 cable
YSI 5740-200 I'OfV cable

YSI S492A — B a t t a r y PocK Operates YSI 5 7 9 1 A and 57'.)'jA Submersible
Snrrcrs



YSI 5791A — Submersible Slirrcr lor field use
YSI 5795A — Submersible Stirrcr for field use
YSI 5075A — Calibration Chamber lor usu wilh field probe
YSI 5090—Carrying Case
YSI 5775 —' Membrane and KCI Kit. Slandaid — includes 2 each 15-

mcmbrann packets (001" thick sliindard membranes) and a
30 ml bottle KCI with Kodak Photo flo.

YSI 5770 — Membrane ami KCI Kit. llii|h Sensitivity — includes 2 each
1 5-membrano packets (.0005" thick membranes) and a 30 ml
bottle KCI with Kodak Photo Flo.

YSI 5015 — "0" fling Pack — includes (0) "0" rings lor each YSI D.O.
Probe.

YSI 54nG — Dealer (loot Kit — includes (1) A-0510G Hoot. (1) A-054B4
Tip. (2) A-05405 Spring. Used only on 5720A oiul discon-
tinued 5120A and 5720.

YSI 591)0 — Diaphragm Kit lor usi; only with YSI 5739 DO. Probe.
YSI 5734 — Adaptor makes it possible to us<! discontinued YSI 5400 Series

Probes with YSI Modnls 54AHC iind 54AUT.

YSI 5735 — Adaptor makes it possible to USD YSI 5739. 5720A and 5750
f'robos wilh disconlinuutl YSI Models 54(1C and 540P.

OXYGEN PROnES AND EQUIPMENT
Thcro arc throe oxygen probes foi use with the YSI Models 54AHC aiul

54AOP Dissolved Oxygen Meters. Descriptions of where they are used arc con-
tained in the following paragraphs.

I. YSI 5739 D.O. Probo

Tho YSI 5739 probo. wilh buill-in load weii|hl anil prussurii cnmpensiilion. is
an improved design llinl repliicns die discontinued YSI 1>4IO. 54 19. 5710 and
5719 probos. (Sec Figuro 1)

For user convenience (ho probo is equipped wilh a disconnecting cubic to
facilitate changing cable lengths and replacing damaged cables or probos. The
probo and cable assembly is held together wilh a threaded retaining nut. The
connection is not designed for casual disconnection and should only be dis-
connected when necessary.

To disconnect the cable unscrew the retaining nut and slide it down the coble
to expose the connector. Pull gently on the cable and connector until the con-
nector comes away from ihn probe body.

To reassemble, inspect the connector and "0" nng lor cleanliness. If the "0"
ring is Irnycd or damaged remove it liy s(|iiee<ini| it in thu groove causing il lo
bulge, then roll il out of the groove anil olf 11 in connector. A replacement "O
ring is supplied wilh Iho cable.

Push Ihn connector into ihn probe body, rotation il until Iho two halves male.
A light coating ol vaseline or silicone >|roaso on the "O" ring will make
rnnssninbly easier. Air trapped between Ihe rnnnoctnr halves which may cause
them lo spring ;ip;irl sli||hlly. is nnim.il Sr.rew DM Ihn iiMaming nut. /nun/ lii/ht
only. NOTI-: If nmiiir ie:idmus ore rxperienriMl. disconnect Iho <:.'il»ln and inspect
for waler. If present, dry out and reconnect. rcpl.u:inc| die "O" ring, if necessary.

Figuro 1

Prossuro Compensation
The vent on Iho side of Iho probo is part of a unique pressure compensating

systom that helps assuro accurate readings ol groat depths of walor. Pressure
compensation is affoclivo to 1/2% of reading with pressures to 100 psi (230 ft.
water). Tho quantity of air bubblos trapped nndor tho mombrano determines how
serious tho pressure error will bo. which is why proper preparation of the probe is
essential. (See OPERATING PROCEDURES.) The system is designed to accom-
modate a small amount of trapped air and still function properly, but the amount
should bo kept to a minimum

The compensating system normally does not require servicing and should not
be taken apart. However, if electrolyte is leaking through the diaphragm or if
there is an obvious puncture, the diaphragm must be replaced. A spare is
supplied with the probe. Using a coin unscrew the retaining plug and romove Ihe
washer and Iho diaphragm, flush any sail crystals from the reservoir, install Iho
now diaphragm (convolution sido in), replace Iho washer, and screw in the
retaining plug.

II. YSI G720A R.O.D. Ootllo Probo
Tho YSI 5720A fl.O.O. Oolllo Probo repliicos iho discontinued YSI S420A

0.0.D. Dolllo Probo for measuring dissolved oxygon and lomporaiuro in stan-
dard O.O.D. bolllos. Il is provided wilh nn agrlator for Stirling Iho samplo solu-
tion, nvniloblo in models for I 1 7VAC ( 9 5 - 1 .IliVAC. 5O-GO II/) or 23OVAC (I 90-
250VAC. 50-60 Hi) operation. (Soo Figuro 2)



Figure 2

When using tho probe, plug the ngilaior power supply into lino power and tho
probe plug into the instrument. With the agitator turnod o(( place Ilia tnpcrod
probo end into Iho B.O.D. bottle and switch agitator "ON" with switch on top ol
probe. Tho probo should bo operated with n minimum ol trapped air in Iho
O.O.D. bottle. A sli(|hl amount ol »ir in Iho unsiirrnd rogion nl lh» top ol tho but-
tlo mny bo noQlnclad. but no btibblos should bn aiounil thu thermistor or oxygen
sensor.

Stirror (loot

Tho probo USDS a Moxiblc stirring hoot lo transmit motion (torn tho sealed
motor housing to the sample. II Iho boot shows signs ol cracking or other
damage likely to allow leaking into Iho motor housing, the bool must bo
replaced.

In fresh water applications boollilo is normally several years, but this may bo
shortened by exposure lo hydrocarbons, moderate to strong acids or bases,
otonc. or direct sunlight. For maximum life rinse Iho bool alter use in con-
taminated samples. (Seo Figure 3) '

Boot replacement is as follows:
1. Pull oil old assembly and clean shall.
2. Slide on now assembly making sure, the back spring is on tho grooved area

of the shaft. A small amount ol rubber cement may be used.
3. Chock thai there is sufficient clearance between (he lip and ihe end of tho

shaft .to permit turning without binding.

TIP —
A-004IM
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III. YSI 5750 B.O.D. Dotilo Probo
Tho YSI 5750 O.O.D. Dottle Probo replaces tho discontinued YSI 5450

O.O.D. Dottle Probo. It is similar to tho YSI 5720A n.O.D. Bottle Probo. except
thai it does not have a stirror. Agilotion of tho sample must bo provided by other
moans, such as a magnetic slirror. (See Figure 4)

IV. Cable Adaptors
All YSI 570O Serins Probos arc designed for diiocl uso with tho YSI Models

54AP.C and 54ADP Dissolved Oxygen Maters. However, to yso YSI 5700'
probes with thu disconlinuud YSI Moduh r>4f lC mill !i<ini'. c.iblu adaptor YSI
0735 is ru(|iiiriid.

V. YSI 5791A end 5795A Submersible Stirrors
The YSI submersible stirrers aro accessories that perform the function of stir-

ring tho sample being studiod whon making dissolved oxygen measurements in
tho field. Tho YSI 5791A stirror con bo used with tho following dissolved oxygen
probos: YSI 5410. 5419. 5710. 5719. and 5739. Tho YSI 5795A stirror is only
lor uso with tho YSI 5739 Probo. (See Figure G)

Whon a slirror and probo aro assembled, the st irrcr agi tates the sample direct-
ly in front ol tho sensor by means ol a rotating eccentric weight which causes
tho spring-mounted hermetically scaled motor housing lo vibrate. An impeller on
Iho end ol Iho motor housing flushes the media across Iho oxygen sensor. (Seo
sales literature and instruction sheets for further information).

YSI 6735



VI. YSI 5492A Dat tory Pock

Tho YSI 5492A nailery Pack is designed to a t tach to the case of nil YSI
Model 54 Dissolved Oxygen Motors lo provide power lor operating tho submer-
sible stirrors. (See salqs literature and instruction sheets lor further information).

OPERATING PROCEDURES
1. Preparing tfio Probo

All YSI 5700 Scries Probes h.ivo similar sonsors and should be cared lor in
Iho samo manner. They are precision devices relying on good lieulmcnl il high
accuracy measurements aro (o be made. Prepare the probes as follows. (Sec
Figure 7)
ALL PflOQF.S ARE SHIPPED DRY — YOU MUST FOLLOW THESE IN-
STRUCTIONS

1. Prepare tho electrolyte by dissolving Iho KCI crystols in tho droppor bottle
with distilled water. Fill the bottle to (bo top.

2. Unscrew tho sonsor guard from the probe (YSI 5739 only) and then remove
Iho "0" ring ond membrane. Thoroughly rinse Iho sensor with KCI solution.

3. Fill tho probe with oloctrolylo ns follows:
A. Grasp tho probo in your loft hand. Wlion preparing Iho YSI 5730 probo

tho pressure compensating vonl should bo lo Iho right. Successively fill
the sonsor body with oloctrolylo while pumping Iho diaphragm with Iho
orasor ond of a pencil or similar soft, blunt tool. Continue filling and
pumping until no morn air bubbles appear. (Wilh practice you can hold
tho probo and pump with one hand whilo filling with Iho olhor.) Whan
preparing tho YSI 5720A and 5750 probos. simply fill Iho sensor body
until no moro air bubbles appear.

0. Secure a membrane under your loft thumb. Adrl more cluclrolyln lo tho
probo until a largo meniscus completely covers tho gold cathode. NOTE:
Handle membrane material with care, keeping it clean and dust free,
touching it only at tho ends.

C. Wilh the thumb and forefinger of your other hand, grasp Iho free end of
the membrane. •

0. Using a continuous motion stretch the membrane UP. OVER, and
DOWN tho other sido of Iho sensor. Stretching forms the membrane to
tho contour of tho probe. Tho mombrano can bo stretched to ap-
proximately 1-1/2 limes its normal length.

E. Secure the ond of the membrane under the forefinger of Iho hand
holding Iho probo.

F. Roll tho "0" ring ovor the end of ihn probe. Thori: should be no wrinkles
in Iho membrane or Irappnd iiir hubbies. Somn wrinkles may bo
romoved by lighlly lugging on the edges nl Hit; membrane boyond Iho
"O" ring.

G. Trim oil excess memhi.-inn with scissors or sharp knife. Chock lhal Ihn
stainless steel l<!inpor;iluri: sensor is not r.ovnroil by oxcoss mombrano.

4. Shako off excess KCI and ritinsloll tho sensor guaid.

G. A bollnmlois plnr.lic bolllii is provided will) Iho YSI !J73!) probo for con-
vnf.inot 5ior,Ti,> i'lnn> •-> «'nall pi«r.. ol nioiii inwcl or i|>on|i<! in Iho bolllii

I--I.M : • • : . ..... .M, , , , ' I.. • - , ' • .,

ing out. The YSI 5720A and 57GO probes can bo stored in a D.O.D. bottle
containing about 1" of water.

G. Membranes will last indefinitely, depending on usage Average replacement
is 2-4 weeks. However, should the electrolyte be allowed to evaporate and
an excessive amount of bubbles form under the membrane, or the mem-
brane become damaged, thoroughly Mush the reservoir with KCI and install a
new membrane.

7. Also replace tho membrane il errat ic readings arc observed or calibration is
not stable.

8. "Home brew" electrolyte can be prepared by making a saturated solution of
roagont grade KCI and distilled water, and then diluting tho solution to half
strength with distilled water. Adding two drops of Kodak Phoio Flo
per 100 ml of solution assures good wetting of the sensor, but is.not ab-
solutely essential.

9. The gold calhodo should always bo bright ond untarnished. If it is tarnished
(which can result from contact with certain gasos) or plated with silver (which
can result from extondod tiso with a loose or wrinkled membrane), return
it to Iho factory (or service. Novor uso chomicols or any obrosivo.

10. lliS. SOi. Halogens. Neon, Nitrous Oxide and CO ait- inlijiluiing g;ises. II
you suspocl erroneous readings, il may In: ni-cessiiry lo diMcrmmo il these
aro Iho cnuso. Those* gases h.ivo boon tested for response.
100% Carbon Monoxide-Less than 1% 100% Hclium-none
100% Carbon Dioxide-Around 1% 100% Nitrous Oxide-1/3 O? response
100% Hydrogen-Less than 1% 100% Elhylcnc-nonc
100%Chlorinc-2/3 0> response 100%Nilnc Oxide- 1/3 O» response
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II. Preparing tlio Instrument
It is important that the instrument bo placed in the intended operating posi-

tion vertical, tilted, or on its back — before it is prepared lor use and calibrated.
(Sea Figure 0). Readjustment may be necessary when the instrument operating
position is changed. Alter preparing the probo proceed as follows:

1. Will) switch in the OFF position, adjust the meler pointer to Zero with the
screw in the center ol the mclur panel. Readjustment may be necessary if
Iho instrument position is changed.

2. Switch to MCD LINT: nnd adjust Ihn I)HO I.INI: knot) until llui niiitnr nniullo
ali(|ns with Iho rod mark lit thu '.\\"C position.

3. Switch to ZERO nnd adjust to ir.io with mm control knot).
4. Attach Iho prepared probe to Iho PROtlE connector ol the instrument and

adjust the retaining ring linger light.
5. Oeforo calibrating allow 15 minutes lor optimum probe stabilization.

Depolarize whenever the instrument has been OFF or the probe has been
disconnected.

III. Calibrotion

The operator has a choice ol three calibration methods — Winklor Tilration.
Saturated Water, and Air. Experience has shown that air calibration is quite
reliable, yet far simpler than Ihe other two methods. The three methods are
described in the following paragraphs.

/

Winklor Titrnlion

1. Draw a volume ol water from a common source and carefully divide into (our
samples. Determine the oxygen in three samples using the Winkler Tilralion
technique and average the three v;ilm:s. II om: ol Ihu values dillors from the
other 2 by more than 0.5 mg/l. discard thai value and average the remaining
two.

2. Place thu probe in Iho fourth sample and st i r .

3. Switch to desired mg/l range iind adjust ih,i CAI.mMATION control to Ihe
average viiluc determined in Slop 1. Allow lln; prolin ID ii'm.im in the sample
lor nl lisas! two mmulcs bnloio si'lhini (In; r.ilihr.ilinn value. .Tn<l leave in Ihe
saniplo lor ,in additionnl 2 minutes 10 vi-iily siiihilily. (n<!;id|usl il necessary).

Sni i i r . i iod W.iiof

1. Air saltiiiiK; a voliimn ol water (300-500 cc) l>y aeialmg or Stirling lor ill
least 15 minutes at a icl.iiivcly coiisi.nu lemperaluro.
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A 1^

K

V

-

S\.

M

R
«•

- O&iil

}nb ?

.,——

-C— »O

n

rt

1 ——

lit

««,K ,\H

H, ^
JMttK o ——

i-
T

N.

0 i!
O«— o ———

•

uk
"•

1

o;t

-<^_.

^O ZIRO
-O TfUPm

• /^

*\

*

9

c

off O4-o —

LIW

a /

>,'t

<iVi 1^ — 2
—————————— ———— 0

i
*> i
or i*

|J;M.

R(0 UHC

MODflL
OXYGEN METER

O 0 -20

e
IMLS

IOK

c.\*r.

04— one

Arconorn
onipour

-<BLK

C-0544O-Y

1. Ml IHIllCM V'lUtl *•( IN CHHJ; l-|.(100.
«-l,OOO.OgO. UMiIll uiMiawlii irUIHIO,
IUI1IOI1 >*( I/4U, |l NIAi. HIM.

ON tiif UiilK»tic
|l«)V( IN l»l
. I Mill I »AM.(

CKf MO (MlKIM A/ f lT 10



2. Place Ihc probe in the sample and stir. Switch to TEMPERATURE. Refer to
Calibration Table I lor the mg/l value corresponding to the temperature.

3. Determine local altitude or the "true" atmospheric pressure (note that "true"
atmospheric pressure is as read on a barometer. Weather Bureau reporting of
atmospheric pressure is corrected to sea level). Using Calibration Table II
determine the correction factor for your pressure or altitude.

4. Multiply the mg/l value from Table I by the correction factor from Table II to
determine the corrected calibration vnluc for your conditions.

EXAMPLE: Assume temperature = 21°C and altitude = 1000 feel. From
Table I the calibration value for 21°C is 0.9 mg/l. Prom Table II
the correction factor for 1000 feel is about 0.9C. The corrected
calibration^value is 0.9 mg/l X 0.96 = 0.54 mg/l.

5. Switch to an appropriate mg/l range and adjust the CALIBRATE knob while
stirring until (ho meter reads Ihc corrected calibration value from Step 4.
Leave (he probe in the sample for two minutes to verify calibration stability.
Readjust if necessary.

Air Calibration — Frosli Water

1. Placo Ihn probo in moist air. 0.0.D. probes can he placed in partially tilled
(f>0 ml) O.O.D. bolllns. Other ptohos Ciin ho plai:t:d in tin: YSI 50V !»A Cnlihra-
lion Chombur (ruler to tho following suction describing CALIHMATION
CIIAMDER) or the small calibration hnllle (tho nun with llui hold in the bot-
tom) along with a low drops of wolcr. The probe can also tic wriippud loosely
in a damp cloth taking care Ihu cloth does not touch Iho membrane Wan ap-
proximately 10 minutes for temperature slabiliialion. This may bo done
simultaneously while the probe is stabilizing.

2. Switch to TEMPERATURE and road. Refer to Table I — Solubility of Oxygen
in Frcish Water, and determine calibration value.

3. Determine altitude or atmospheric correction factor using Table II.

4. Multiply Iho calibration value from Table I by (he correction factor from Table
II.
EXAMPLE: Assume temperature = 21°C and altitude = 1000 loot. From

Table I the calibration value for 21°C is 0.9 mg/l From Table II
Ihc correction (actor for 1000 feel is about 0.96. Therefore, the
corrected calibration value is 0.9 mg/l X 0.96 ~ 0.64 mg/l.

5. Switch to the appropriate mg/l range and adjust tho CALIORATF. knob until
tho meter roads Iho corroded calibration value from Step 4. Won two
minutes to verify calibration stability.
Readjust if necessary.

Air Calibration — Sea Water

1. Place tlin pmhR in moist air. ROD pmlu:s c;m !><• pi.iced in p.nh.illy Mlo<l
I'jO ml) IJ.O.D. bonles. Other piolies Ciin In: pUiced in dm YSl !i07!iA Calibra-
tion Chamber (relcr lo lliu following section describing Calibration Chamber)
or Ihc smnll storage bolllo (the (inn with Ihc hole in Ihu honom) ;ilon<| wiili ,i
low drops of walcr. The proho c.in ,ilsn bu wrapped loosely in <i d.iiiip cloili
Inking coiu diu clod) duos nol touch dio monih'iinu. Wnil .ipprcxnin.iiiily 10
rninulus for lomporaiiiic bl.iUili/.mnn This m.iy lio done siinuli.iniiously
wlnlu the pioho is pol.irmnti



2. Switch to TEMPERATURE and read. Refer to Table III — Solubility of Ox-
ygen in Sea Water, and determine, calibration value.

3. Switch to the appropriate mg/l rango. and ndjusl Iho CALIflRATE knob until
the meter reads tho calibration value dolermined in'Step 2. Wait 2 minutes to
verify calibration stability. Readjust if necessary.
Tho probe is now calibrated and should hold this calibration value lor many

measurements. Calibration can bo disturbed by physical shock, touching the
membrane, or drying out of Iho electrolyte. Check calibration alter each series of
measurements and in tirno you will develop a realistic schedule for rccalibration.
For best results when not in uso. follow the storage procedures recommended
for the various probes described under OXYGEN PROBES AND EQUIPMENT.
This will reduce drying out and Iho need to change membranes.

Calibration Chamber

The YSI 5075A Calibration Chamber is an accessory thnt helps obtain op-
timum calibration In tho fiold and is olso o useful loot for measuring al shallow
depths (loss* than 4').

As shown in Figure (A), il consists of a 1-1/2 fool stainless sled tube (1) at-
tached to Iho calibration chamber (2). Iho measuring ring (3). and Iwo stoppers
(4) and (51.

For calibration, insert the solid stopper I'll in the bottom of th<> calibration
chamber (2). Push tho oxyuon probo (C) lhrou()h Iho hollow stopper (5) as
shown in Figure (0). Plnco tho probo in Iho measuring ring, figure (C). and im-
merse tho probe in tho somplo to bo measured for fivo minutes In Iharmally
equilibrate Iho probo. Quickly transfer tho probe to Iho calibration chamber (5)
draining excess waior from Iho chamber and shaking any cxcoss droplets from

-" -— «
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the probe membrane. For maximum accuracy, wet the inside of the calibration
chamber with fresh water. This creates a 100% relative humidity environment
lor calibration. Place Iho chamber in the sample lor an addition;)! five mmulcs
for final thermal equilibrium. Calibrate the probe as described in ihc air-
calibration proccduro. Keep Ihc handle above water at all nines

Aflor calibration, return the probo to Ihc measurement ring lor shallow
measurements. Movo tho probo up and down, or horiiontally. approximately one
fool a second while measuring. In rapidly flowing streams (greater than 57si!C-
ond) install tho probe in the measuring ring wiib the piessure compensating
diaphragm towards Ihc chamber.

IV. Dissolved Oxygon Measurement

With Ihc instrument prepared for use and the probe calibrated, place the
probo in Iho sample lo be measured and provide stirring.

1. Stirling for tho YSI 5739 Probe can best bo accomplished with a YSI sub-
mersible slirror. If tho submersible slirror is not used, provide moini.il stirring
l)y raising and lowering the probe about 1 ft. per second. If the 5075 Calibra-
tion Chamber is used, the entire chamber may be moved up and down in the
water al -about 1 (I. per second.

2. Thu YSI 5720A tins a built-in power drivun slirror.

3. With Iho YSI 5750 sample stirring must be accomplished hy other means,
such ns with Iho uso of n magnetic stirring bar.

4. Allow sufficient lime for probo to stabilize In sample Icmpuialiu'c and dis-
solved oxygen.

5. Road dissolved oxygen.

V. High Sensitivity Membrane

Uso'of high sensitivity .0005" membranes (YSI 577G) in place of standard
.001" membrane (YSI 5775) is recommended when measurements ore lo be
made consistently al low temperatures (less than 15"C). Calibration and
readings will bo made just as if Iho standard YSI 5775 Membrane was being
used.

The YSI 5776 High Sensitivity Membranes cnn also bo tisod in certain
situations to increase sensitivity at temperatures about 1 5°C. The ranges thus
become 0-5 and 0-10 mg/l. When calibration with high sensitivity membranes
is attempted al temperatures greater than 15aC Iho selector switch must be SRI
lo 0-20 mg/l. Multiply Ihc calculated calibration value by 2. For example; at
21°C and 1000 fl. altitude Ihc calibration value would be 00 x 2 or 17.2.
Remember ihc 0-10 and 0-20 mg/l rungcs are now 0-5 and 0-10 m;i/l. and all
mg/l readings must bo divided by 2 for a final rending. When opuinling in this

'manner accuracy will bo degraded slightly.
VI. Recorder Output

Rod and black recorder jacks arc provided on the YSI Models 54ARC and
54AflP. if you wish to record data while measuring. The high terminal of the
recorder is connected lo the red lip jack and (he low terminal to the black. Out-
put of Iho YSI 54A al full scale is between 114 lo 130 mV.

Uso n 5OK or higher input impud.mco rocorilor nnd opeiatn it willi lint lor-
ininals ungrounded. The recorder should he onnralcd with iis ii-rmm.iii ..n-
, num..... ^alib ........ oL .. ..i\Uu.... ... 'lin.,.., . .• rli, . .1 id. , . i,t<»»r .,,,,, ,-.(.< oL



Many recorders havo an adjustable lull scale sensitivity feature. When those
recorders are used with the Model 5-1 A. use the 100 millivolt ranqo and adjust
tho lull scale chart deflection when Ilioio is lull scalo motor deduction. Refer to
tho instruction book for the recorder. For recorders without this feature, a simple
divider network as shown below can be constructed. This is adequate to adjust
tho signal for full scale chart and meter deflection on the 100 mV fixed range
recorders.

Figure 10
VIII. Calibration Tables

Table I shows the amount of oxygen in m«|/l that is dissolved in nir saturated
fresh wator at son lovol (7GO mmllg atmospheric pressure) as temperature
vnrlos from 0" lo 45eC.

Tnblo I — Solubility of Oxyu«m in Pinsli Wnlut

Tompornluro
•C

0
1
2
3
1
5
6
7
0
9

10
1 1
12
13
11
15
1C
17
10
19
20
21
22

m(j/l Dissolved
Oxygon

11.00
11.19
13.01
13.11
13.0'J
12.75
12.13
12.12
1 1.03
11.55
11.27
11.01
10.76
10.52
10.29
10.07

9.05
9.05
9.1 f.
9,26
9 07
n.no
n 72

Temperature
• c
23
21
25
20
27
to
29
30
31
32
33
31
35
3G
37
30
39
10
1 1
12
1:1
11
ir>

mg/l Dissolved
Oxytjon

0.56
0.10
0.21
0.09
7.95
7.01
7.07
7.51
7.11
7.20
7. 16
7.05
693
6.02
6.71
6.01
6.51
6.1 1
0.31
6.22
0.13
6.01
5.95

Table II — Correction for Atmospheric Pressure

Table II shows the correction factor that should bo used 10 correct the calibra-
tion value for the ef fec ts of atmospheric pressure or altitude. Find true at-
mospheric pressure in the left hand column and read ncross lo the right hand
column lo determine the correction (actor. (Note that "true" atmospheric
pressure is as read on a barometer. Weather Bureau reporting of atmospheric
pressure is corrected to sea level.) If atmospheric pressure is unknown, the local
altitude may bo substituted. Select the altitude in the center column and read
across to the right hand column for Iho correction factor .

Table II

Atmospheric Pressure
mm Ht]

775
7GO
746
730
711
0!l!l
Gilt

.009
054
630
G23
000
593
070
562
517
532
517
502

Equivalent Altitude
Ft.

510
0

512
1091
10 II II
2271
21101
3100
1002
1750
5103
0005
0711
7110
0201
0939
9091

10172
1 1273

_ Correction
Factor

1.02
1.00
.90
.90
.91
.!)2
.90
.00
06
.01
.02
.00
.70
.70
.71
.72
.70
.00
.00

Source: Derived from 1 5th Edition "Standard Mutcriiils for the Examination of
Water and Wastcwatcr."

11

Sourco: Dorivml from I !>lh Cilnion "Sl.iml.inl Methods for tho Examination of
Wmor nnd Wnsiownicr."



Tho temperature-solubility relationship ol oxygen in sea water is not the same
as that in (resli water. For this reason the compensation error when used with
sea water is greater than when used with Iresh water. For a :L 5"C span the error
could be +2.2% of reading and over the temperature range ol -2* to +30°C the
error could bo 6.3% ol reading.

Tablo III — Solubility ol Oxygon in Son Water

Correcting lor Salinity

When inuasurini) dissolved oxygen in water samples with a salinity or
chlormity between sen water and Iresh water, calibrate the instrument lor Iresh
water iind mnkc your measurements. Then correct the data according to the
following formula:

FORMULA:
ICs/Co[Sf • So])

A = M [1.0 • ( SI
owL.uuii_i i I \j i w/\ i vj u if i m *t i~ f\ v v / \ i u i i

(Chlorido concontrntion 20.000 mg/l)

Tomp.
°C

0
1
2
3
1
5
0
7
0
9

10
1 1
12
13
11
15

Source:

Solubility
mg/l

1 1.11
11.11
10.03
10.50
10.30
1005
!l.(12
9.5'J
9.37
9.10
0.90
0.77
0.50
0.11
0.21
0.07

Derived from 1 5lh Edition
Water and Waslcwaler."

Tomp.
°C

10
17
10
r.)
20
21
'}.'}
23
21
25
20
27
20
29
30

"Standard Materials

Solubility '
mg/l

7.91
7.70
7.01
7.17
7.33
7.20
7.07
0.95
0.03
0.71
G.GO
0.19
G.30
0.20
G.10

for the Examination ol

'

•

Where: A =
M =

'Co =
•Cs =

SI =

So =

Actual 00 ol sample, (mg/l dissolved Oi)
Measured DO with instrument
Chlorinily of ocean water (20 o/oo Cl ion)
Chlormily ol samp'u (o/oo Cl ion)
DO ol saturated Iresh water at 7GO mm pressure and at
same Inmperatuio as sample (m<|/l DO.
charts in instruction innnunl)

obtain data Irom

OO ol saturated ocuan water (20.000 mg/l Chloride ion)
at 700 mm prur>sun> mid at sninu li>mpi!raluiu as samplu
(ni(|/l OO. obi, -MM data Irom instruction manual)

' NOIE:

EXAMPLE:
DO =

Tump =
Salinity =

M =
Co =
Cs =
SI =
So «

A =

=
' £=

=

=

=

=

II salinity is usml instiiad ol chlonnily
is cnmiiiilod usiiii) 3(>.1 1 o/oo lor Co
ocean wntur). nnd tho siilmily ol your
Mrasuii'd Data
11
22-C
3 1 o/oo salinity
1.1 mji/l 00 Irom data
30.1 1 o/oo salinity Iron) manual
3 1 0 o/oo salinity Irom data
0.8 mg/l DO Irom Table 1 in manual
7. 1 mu/l DO Irom Tablo II in manual

([31 0/30 1 1] [00 • 7 1|)
1.1 (1 .0 - ( 0.0 )]

H O G ) (1.7)1
1.1 [ 1 0 - ( 8.0 )) •

(1.10)
1 1 (1.0 • ( 0.81]
1.1 [1.0 • 0 1GG)
11 [0.031]
3.11 iw|/l

the fiilio Cs/Co
(salinity ol
samplo ol Cs.



DISCUSSION OF MEASUREMENT ERRORS
There are three basic types of errors which can occur. Type I errors are related

lo limitations of the instrument design and tolerances of the instrument com-
ponents. These are ohiofly'lho meter linearity and resistor tolerances. Type II
errors are due to basic probe accuracy tolerances, chiefly background signal,
probe linearity, and variations in membrane temperature coefficient. Type III
errors are related to the operator's ability lo dclcrmino (ho conditions at the timo
of calibration. If calibration is performed against more accurately known con-
ditions. Type III errors are appropriately reduced.

Individual Sources of Error

This description of sources of error can bo used to attach a confidence lo any
particular reading of dissolved oxygen. Tho particular cxampio given is for a near
extreme set of conditions. As a generality, overall error is diminished when tho
probo and Instrument ore calibrated under conditions of temperature and dis-
solved oxygen which closely match tho sample temperature and dissolved ox-
ygen.

Typo I •
A — is (ho error duo to motor linearity

Error ** +1% full scolo of the measurement rungo.
0 — is the error duo to tolerances in tho instrument when transferring a

reading from one range to another. Error = i-1% of tho reading.

) x Calib. Value, mg/l

Typo II
A — errors due lo probo background current

( Meter Reading mg/l
Calibration Value mg/l

B — errors due to probe non-linearity. Error •= ± 0.3% of reading.
C — error caused by variability in the probe membrane temperature coef-

ficient.
Error " zero if readings are taken al the calibration temperature
Error ** i 1% of meter reading if readings are lakon within 5*C of the
calibration temperature.
Error = i 3% of meter reading for all other conditions.

Type III
A — errors due to the accu.acy of the instrument thermometer when used lo

measure tho exact probo temperature during calibration.
Error = ± 1.5% of reading.

0 — errors due to tho assumption of moan barometric pressure.
Daily variation is usually less than 1.7%.
Grror = :t 1.7% of reading.

C — errors assume nn ability lo oslimnto nllilude in within -I- f>00 ft. wbnn com-
puting Iho nlliludo correction factor.
Error «• ± 1.0% of rending.

0 •- errors consider the possibilily of only 50% relative humidity when
calibrating the probe If the aclual relative humidity is 50% instead of

i 100".. tin; errors will be us follows:

Calibration Temperature i C Error in percent of rending

0
10
20
30
10

l - l 03
I-) 00
I ) MS
l - l 2 1 1

Example ol ;i Typical Cuor Calculation

The example given presumes the an calihi;tuon technique II calibration is
done wilh ait saturated waler. the relative humidity consideration (HI-0) is
eliminated II tbii Winkle;! calibration method is used. Typo III e r r o r s are deleted
and unplaced by I hi: imccilainiy ailributable lo llui overall Winklcr doieiminahon
Oala: Instrument calibrated al 25"C. elevation estimated in 2000' :L 500'.

noimiil barometric pressure assumed, calibrated (in 0-10 my/I ranyu al
7.0 mg/l. (endings taken on 0-20 mg/l range al 10.5 my/I at U°C.

Type Description

IA Linearity
10 Range Change

Calculations Error mg/l

= .01 X 10.5 mg/l = .10
= .01 X 10.5 mg/l - .10

/ i6.s\
IIA Probo Background = O I X \ 1 - 7.O./7.0 mij/l = .03
MB Probe Linearity = .003 X 10.5 mg/l = .03
IIC Temp. Compensation = .03 X 10.5 my/I = .31
IIIA Temp. Measurement = .015 X 10.5 mg/l = .10
MID Pressure = .017 X 10.5 mg/l - .10
IIIC Altitude = . 1 0 X 1 0 . 5 mg/l = .19
HID O.K. = 0 1 G X 10.5 mg/l ' = .17

Maximum Possible Error = 1.27 my/1
Probable Error = -J: .63 my/I

Considering a s t a t i s t i c a l t reatment ol the probable error at any lime lor any
instrument, it is likely that the actual error in any measurement will be about
1/2 of the possible error In this case the probable enor is about .!.'.» my/I out
of a reading ol 10.5 my/I. <>' '1.0% til the readuty

INSTRUMENT D A T T H R I E S

Bnilery replacement or rechanjmy on tin: YSI Model 54A is indicated il tho
"rod line" tidjustmenl cannot bo mado or U> cnlibiatinn cannot be achieved
(Warnin(|: u faulty probo will also not permit Oi cahhrnlinn )

Tn replace batter ies remove Iho four screws holding the rear cover of the in-
strument. Tho lour ba t te r ies will bo found nn tho b a t t e r y lcmiin.il hoard inside.
CAUTION: disconnect hallory churgor on YSI Model 5<1A(IC huforp removing
cover.



-I-

ri(|tiru 1 1

Tho YSI Modol 5<1ARC conlnins four 1.2SV Ni-Cd halloriiis (riurgoss CDG or
oquivoloni). (Soo Figure 1 1). Thnso bat te r ies slioulil liu roclinrocd wltun llio in-
strument cnn no longor be red lined, f lattery lifo should ho ihruo years or longer.
Doopnr discharge because of longer inlcrvals between recharge will result in
shorter battery life. The batteries should be rcchasgcd overnight, about 1C hours
with the instrument olf or 20 hours with the YSI Model 54ARC turned on.

The YSI Model 54ABP contains (our 1.5V carbon-zinc (Panasonic UM-2N or
equivalent). The lilo of these lint (cries is 1000 hours. Replace batteries every six
months lo minimiro danger of corrosion due to (lend or leaky batteries.

Battery holders are color coded. Positive ( - I - button) end of hnllcry must (jo to
red. (Sec Figure 1 1).

WARRANTY AND REPAIR

All YSI products carry a one-year warranty on workmanship and parts exclu-
sive of batteries. Damage through accident, misuse, or tampering will be re-
paired ot a nominal charge, if possible, when the item is returned lo the factory
or lo an authorised YSI dealer.

If you nro experiencing difficulty with any YSI product, it may be relumed lor
repair, oven if the warranty has expired. YSI maintains complete l;i<:ililius for
prompt servicing lor all YSI products.

YELLOW SPRINGS INSTRUMENT CO.. INC.
SERVICE DEPARTMENT
P.O. nOX 279
YELLOW SPRINGS. OHIO 4'Mm. U.S.A.

PHONE: 5 1 3 - 7 0 7 - 7 2 - 1 1



APPENDIX C-5

REDOX POTENTIAL



FIELD MEASUREMENT OF OXIDATION-REDUCTION POTENTIAL

Method: Electrometric

Reference: Beckman Instruments, 1987

Sensitivity: 1 mV

Optimum Range: -999.9 mV to + 999.9 mV

Sample Handling: Determine on-site or within 4 hours

Reagents and Apparatus:

1. pH meter in absolute millivolt mode,

2. Platinum combination electrodes,

3. Beakers or plastic cups,

4. Certified pH buffer solutions, pH 4 and 7 saturated with a few crystals of
quinhydrone,

5. Deionized water in squirt bottle.

6. All glassware soap and water washed, followed by two hot water rinses and two
deionized water rinses.

Calibration:

1. Short the meter glass and reference inputs, and adjust the STANDARDIZE control
until zero millivolts is displayed.

2. Place electrode in pH 4 buffer solution saturated with quinhydrone.

Redox-1



3. Record mV reading and compare to chart on Table 1.

4. Rinse electrode with deionized water and place in pH 7 buffer solution saturated with
quinhydrone.

5. Record mV reading and compare to chart on Table 1.

6. If mV readings do not agree within t 10 mV of the Table 1 values at the given
temperature, follow electrode maintenance procedures described in the attached
manual and recalibrate.

Procedure:

1. Calibrate meter using calibration procedure.

2. Pour the sample into a cleaner beaker or plastic cup.

3. Immerse electrode in solution allowing several minutes for meter to stabilize. Make
sure the white AgCl junction on side of electrode is in the solution. The level of
electrode solution must be approximately one inch above sample to be measured.

4. Rinse electrode with deionized water between samples. Recheck calibration with pH
4 buffer solution saturated with quinhydrone after every 5 samples.

Notes:

1. Eh is temperature and pH dependent. Therefore, the temperature and pH of
samples should be measured at the same time as redox. For refrigerated or cool
samples, use refrigerated buffers to calibrate meter.

2. Weak organic and inorganic salts and oil and grease are interferences in Eh
measurements. If oil and grease are visible, note on data sheet. Clean electrode with
soap and water, polish with scouring powder and rinse with distilled water. Then
recalibrate meter.

Red ox-2



3. Before going into the field:

a. Report any problems;
b. Do a quick calibration with quinhydrone saturated pH buffer solution to check

electrode;
c. Prepare fresh quinhydrone saturated pH 4 and pH 7 solutions daily.

4. Following field measurements:

a. Report any problems;
b. Compare with previous data;
c. Clean all dirt off of meter and inside case;
d. Store electrode as follows;

1) Slide rubber sleeve into position over the filling hole.
2) Place cot over tip of electrode by threading platinum wire through opening

and sliding cot onto glass body until porous plug is completely covered.

JDD/jkk/CAW
[wpmisc-600-39]
60776.05
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Table 1

Redox Potential Calibration Chart

Quinhydrone Saturated pH 4 Solution

Temperature °C 20° 25° 30"

Theoretical Value (mV) +268 mV +263 mV +258 mV

Quinhydrone Saturated pH 7 Solution
Temperature °C 20° 25° 30°

Theoretical Value (mV) +92 mV +86 mV +79 mV

Instrument reading should be within ± 10 mV of Theoretical

[wpmisc-400-12]
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MEASURING mV AND RELATIVE mV ($11, 512}
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INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIES

BATTERY REPLACEMENT, SERVICE
AND TROUBLESHOOTING

SPECIFICATIONS
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For RELATIVE mV Measurement,
Proceed with following steps:
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fftV UEASUBEM.LNT: TYPICAL USES

Som» UMI of lh.t nW mod* in monitoring cntmlcal elections, quantifying 'cm. tvd d«!*TTu^
I,"* oxMUing-inducing pountlil (CRJ) c< i givtn wmpl*. B*caus« six* rtutrtr.tra in ji-J
not sc«c:(.c tor « ?»rjc-j'if en or J-^c,x naC./̂  mult &• .ntrprtttti ca/ih.:ry a QC-J..-I -§1.-*-̂ "
muM. Th« UM' jfvcuid ftifv* in untf^rraACaflq o* 'f.t riac*jon in at -4 occ-.rr̂ .g. c/ » .iî tc. !-•«: :
L-y urrvp*« ccmpon«rts T1-* COtid pc r̂u^ iruftrtx for mort i*Uil*d trJo-rixn. r**»f 3 v t :«ci/
Pirc5oo« o/ >ppfit<3 Eitcvocrtnvrj-y Jfifcwr-afl Bufl«un 77C9).

TNt mV modt mry *I»c b« uird wdA '«fVMltc*Jv« »ltctrod*i. Tht n!i:v« -V TOCI cm t-c -i
In ^>« jUntftrd addition or tuntfira iwt:nc*Jon mtthod oi Ion irnly îi.

Wau up appnaprlata itindarti ftoiutlorya) to prwlda known voltaga(i).tff;t^e:r; :? Lhc -
alactroda uaad ind 'Ji« tampanitun. fct au.Ti;'«. common rordirei uirc .1 -xa -iu.-
i/a ;H 4 «nd ;H 7 burari jrurtK mia\ t;i.«vr̂ :r:ra.

mV UEASUREMENT PROCEOURE

". A Pirv:o-3NC «j;'=r ,r-j

4. Imrntrit tfvc.n^ts in tfijirttf iciutcn, F:tu [j» ]. Oisplay*d valut 4 icscx.t rr/. u >^
by daplay of [ ̂  \. Vfl-.tn [ «x> I «X» luArftf. display w»U shew [ mV rtar .-.; '«c**c. <^

1_ Csnnoct il*ctrod«j a approora:t '-xuo:
a. Conn*

meat mtuiK
b. Conncc: ntftrtnc» cltcjoda !a irpvt marttd "H£F~.

2. Pr»$$ CO j» Turn on insrutnin, V-tn pftuLTJio cita/. Dijplay will I."LC- • C't, *J~Z ',
1 Ri/U« <l*>CVDdtl With itPOfUZtd W.TCL 8>Ct «IC*3L

SfUJTVf tnV UEASURE.UENT PROCEDURE

1. Ptrfofm Slaps 1 innuqA 3 o/ mV MEASUSEWEHT PROCEDURE,

2. Immanaaiaetnxas in luneard soluton a b« uiafl to anasfun Via itra rrv pcirt Pr»u '» '
ttian(2J.V<^an|<x>)MesHajnin9. e1s;Hy win raid [ COCO mV). Naa lf«i. in .TV TccaT
pramn^f gi |cima» ina inr--\;r.ani » ariiuui th« 2ara mV ^>,nc u -.-• vai^a cl'.'a C.T-I-I
raiding. U dtsind. VMS itap nay t< repaaiid it my lima to nhasiuiisn '.".a arc .-/ ;c--r.

1 Ains4 a)«cvodaa wioi daionctd wa^i B^t aica&a.

4. Immaru alaeraeti in iimpla. Pran[~»"1. Cispllytd inJu« is n>/<crv> rrV u
el [ RELj'nV J. w>an | <x> | «e« flisrw^. eapiiy win «ho. [umpia nia:.v» .TV y»Xa

<X> }. Atscluta mV raiding et tf*.a unfird sciution is «uro/nabci<ry s^ttncatf :̂ ^n
mV raiding ol Uv« unpl*. n>ubr.g in a ntlvivt mV nitfng le> If. a urr îa.

If con&rvous raadcut of 'a dasirvd. p/au [jM?i]to turn oft Acta ?.a«j <u.'«

NOTE

VOLTAGE BIFFI3ENCE SETWEE.M STANOABO
SCLJTICN AND SAXPI.E UUST NOT EXCEE3 1COO rrV.

CISPLAY HANGc IN mV UOOE IS U95J rrV.

NOTE

IN mV UCCE. TXE SJI11J AUTOMATIC TEUPEAATUP.E
CIUPE-HSATCH PSCBE MAY BE USED FCB
TEWPERATURE USAJL'StMMT AND OlSP'-tr. BUT
CCES *CT HAVE ANY :£.M?£ftjrU«f-COM?£.VSJr:A,S
£??£—.

)•'-•,.. 1
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Platinum Combination Electrode
Catalog No. 13-539-32

The Fisher platinum comcirat.cn e:ec::cda ccr-.cines a
s;lver/s;iverc-"ior:de reference s.'ementand a sis:;num-«vire
indicating element ;n a s.ngle proce. This "dual element"
configuration eliminates the need for two separate
electrodes arc! is especially acciicaoie to measurements in
narrcw-neck flasks ana cthe' restrcted-er.try receptacles.

The platinum ccmcina::cn eiectrcce is recommenced fcr
use with automatic titratcrs and similar e'ec::oa.-aiyt;cal
equipment. The close pnys;cal proximity of the pcrous-plug
liquid junction to the platinum-wire indicator section results
in reduced resistance between these elements and
produces a rapid dynamic response fcr bcth redcx
measurements and potentiornetnc titrations. Adcitionally.
the electrode is ideally suited for any application that
involves the measurement of oxidaticn-reduction poten-
tials or requires the use of a "noble metal" senscr.
Tne electros measure: 5 incr.es with a 20-inch lead, and

functions ovv' a -5' to ; '0°C te-nperature range. The
filling soluticn is 4,VI KC! saturated with AgCI (Fisher No.
So-P-135). and flew rate at the junction is less than 8 ^l per
hour at an 8 cm head. Reference output is 44 = imV vs.
S.C.E., while junction resistance is less than 10K ohms.

INSTALLATION

Place the platinum combination electrode into service as
follows:
1. Remove cap frcm supplied Siling-scluticn tcrtle, and

screw on dispenser spout.
2. Lower rubber sleeve en e!ectrcde body until filling hole is

exposed, and fill re'erencs cavir/ *'th elect.'clyte until
meniscus reaches 3 level accrax -ately '•-••rch below
filling hole.
NOTE: Always use -tM KCi solution saturated with AgCI
(Fisher No. So-P-735) as :f.e e/ec.vc/yre. NEVErt USE
SATURATED KCI PULING SOLUTION.

3. Place electrode upright in empty beaker to permit filling
soluticn to wet and Mew thrcugh pcrous plug, as
evidenced by formation of KCI crystals on outer surface
of plug.
NOTE: If no now is observed within 30 minutes, or if
response is unsatisfactory during an analysis, soak
electrode in dilute KCI (0.1M) lor several hours, and
then perform the following procedure:
a. Hold electrode (cap up) at a 45° angle between thumb

and forefinger on left hand, so that filling hole faces out
and is directly opposite base of thumb.

b. Insert dispensing spout into filling hole.
c. Make sure that electrode is supported by base of

thumb, then firmly press scout into filling hole to make
an airtight seal.
NOTE: Normally, spout tip will net touch internal
element; while applying pressure, however, care
should be exercised to prevent contact. If necessary,
cut off a portion of the tip.

d. While maintaining seal, squeeze filling bottle firmly so

that electrece becomes press^nred.
NCTE. A cesc cr'.'/c-'tf s~cuic !crir, s; .'/QL/C :urc::cn
:n szc-j: 20 seccrcs: •" scrre cases, .^cwever. /,' ~av
ie r.ecassar/ :c ns-r;am pressure for severs/

if f.'cw cs~rct ie estaciishsd. refer 'o

4. Mount electrode en suitable holder arc connect :ac:<3 :c
pH me;er.

OPERATION

For optimumcperaticn with the platinum comc^naticr
electrode, observe the fci.'cwing general procedures:
1. Flubcer sleeve should aiways :e lowered on eiec::cce

body to expose filling hole and permit prcper e!ect:c;>te
leakage.

2. Level of electrolyte must always ce maintained above
surface of sample solution to avoid sackflow of Sc.mp:e
into electrolyte. Refill reference cavity as required.

3. After removing electrcde from one soluticn and be'cre
immersing in another, the cuter surface should be ,-nsed
with distilled water.

STORAGE

When not in use, store the platinum combination eiect.-cce
as follows:
1. Slide rubber sleeve into position over the filling hc-ie.
2. Place supplied cot over tip of electrcde by threacir.c

platinum wire thrcugh opening and slicing cot onto glass
body until porous plug is completely covered.

REJUVENATION

Rejuvenaticn of the platinum combination electrcde mav
cnly require a simple cleaning. Occasionally, a more
thorough cleaning is required, or the pcrcus-piuc junction
may have to te unoiccked. each is covered separately
be:cw.

Simple Cleaning
A simple cleaning of the electrcde is dene as follows:
1. Wash electrcde surface with a gccd detergent.

NOTE: R 85-25 detergent (risher No. Sc-C-131) is
recommended.

2. Polish platinum wire with scouring powder.
3. Rinse electrcde thoroughly with distilled water.

Thorough Cleaning
For a more thorough cleaning, perform the following:
1. Connect tip of large cable plug to negative terminal c? a

22V dry cell, then immerse tip of electrode in a 1N
solution of hydrochloric acid.

2. Similarly connect a platinum or graphite electrode to
positive terminal of dry ceil and immerse tip of electrode
in same solution.
NOTE: Hydrogen will evolve rapidly, and the metallic
electrode will be cleaned by electrolysis in 5 to TO
seconds.

3. After cleaning, disconnect both electrodes and rinse

Instrument Manufacturing Division Fisher Scientific Company



eacn with c;s:-lec wate'

Unblocking the Junction
If the liquid ;urct:cn srcu:d beccrre panaily bic
perform the fc.lcwirg:
1. Inspect re'e'e."C3 cavity 'cr crystallization.
2. If crystals are evicent. proceed as 'ci'cws:

a. Remove filling section by sraking .t cut ihrcugn filling
hole.

b. Rinse cavity -eceatecly with distilled ^a:er until ail
crystals are ciscived.

c. Refill cavr/ w:tr '.-esn JW KC! scn_t:cn satLrated with
AgCl (F's~er Nc. So-?-'25'i.
CAUTION: Never jse saturated KC! as the electro-
lyte.

d. Repeat ail of step 3 -incer INSTALLATCN.
3. If difficulty persists, percrrn the fcllcwing in sequence

depending ucon the seventy of the blockage:
a. Soak electrcce overnignt m dilute KC! (O.i.M).
b. Boil junction in cilute KCI for 5 to 10 minutes.
c. Carefully sand or file the porous plug junction.

Llectrode Instructions E-11
Revised and Published 4-78

"Fifth Issue (8-0316-08) U««U.S.A.
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SECTION 1
SCOPE AND APPLICATION

The GASTECHTOR (GASTECH) Model 1939 OX Gas Surveyor is a battery-powered
portable instrument that can detect and indicate concentrations of combustible gases and
oxygen in air. Combustible gas is measured in two ranges: 0 to 100% Lower Explosive
Limit (LEL) and 0 to 100% by volume. Oxygen is measured over a range of 0 to 25% by
volume. The instrument is equipped with a meter and audible alarms that sound
whenever gases or oxygen concentrations reach preset levels.

REFERENCE

GASTECH Gas Surveyor Model 1939 OX Instruction Manual

APPARATUS

• GASTECH Model 1939 OX
• Battery charger
• Probe, 10 inch long, 1/4 inch OD plastic tube and dust filter

Hose, 6 foot flexible nylon-jacketed polyethylene tube
Calibration kit consisting of cylinders of methane, 2 to 5% LEL and
50 to 100% by volume concentrations
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SECTION 2
DESCRIPTION

2.1 METER

Instrument readings are displayed on a meter, visible through a window on the top face
of the instrument case. A mark on the scale, BATT CK, represents the minimum
permissible battery voltage, as an indication of the state of the charge of the battery. The
meter face has three scales.

2.1.1 The top scale is graduated from Oto25% C>2 for indicating concentration of
oxygen. A calibration CAL mark indicates 21% C>2-

2.1.2 On the middle scale the meter reads gas concentration as 0 to 100% LEL.
100% LEL represents the minimum concentration of vapor in air that will ignite or
explode when an ignition source is present

2.1.3 The bottom non-linear scale reads 0 to 100% gas (%GAS) for indicating high
concentrations of combustible gas.

2.2 CONTROLS

The six controls that are used in normal operation of the instrument are arranged on the
left side of the instrument as viewed from the rear, and on the top. These controls are
recessed to minimize possibility of accidental operation.
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Oxygen Calibration
Control Knob

Oxygen-Gas/LEL
Range Switch LEL-Gas Range Switch

GA5TECH I NC. /MOUNTAIN VUW. CA 9<d<3 USA

/ MODEL 13U / SERIAL NO.

Power Switch Battery Check Switch

Alarm Lights

Gas/LEL Zero
Control Knob

2.2.1 Power switch

FIGURE 1

An alternate-action push button switch which energizes the circuit when pressed. AT.
orange indicator dot is exposed when the switch is in the ON position, serving as 2
mechanical pilot light.

2.2.2 Battery Check

A momentary push button switch, when pressed connects the meter as a voltmeter for
battery condition check.
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2.2.3 Gas/LEL Zero

A potentiometer which is used to adjust circuits to read zero in the absence of natural
gas. The potentiometer shaft is fitted with a control knob for convenience in adjustment.

2.2.4 OXY/Gas-LEL Switch

An alternate-action push button switch used to select the combustible gas or oxygen
range. In the OUT position, the instrument is in the GAS or LEL range. When IN, as
indicated by the colored indicator dot, the circuit is in the OXY range.

2.2.5 Gas/LEL Switch.

An alternate-action push button switch which selects the operating range for detection of
combustible gas. In the OUT position, the instrument measures in the 0 to 100% LEL
range. In the IN position, the instrument measures the 0 to 100% GAS range. A colored
indicator dot shows when the switch is IN.

2.2.6 OXYCal

A potentiometer which is used to adjust the circuit to read 21% when the detector is
surrounded by normal air. The potentiometer shaft is fitted with a control knob for
convenient adjustment.

2.3 INDICATORS

Alarm lights, red and amber, illuminate when the corresponding sect ion of the
instrument is in an alarm condition. The red light blinks in an on-off pattern of equal
length pulses, to show that the instrument is in the combustible gas (LEL or GAS) alarm
condition. Amber light blinks in a short-long pattern to show an abnormal oxygen
condition.
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2.4 BUZZER

A solid-state electronic buzzer is mounted at the rear interior of the instrument. The
buzzer gives a pulsed tone on detection of gas, and a continuous tone in case of a
malfunction, either low battery voltage or a down-scale drift of the meter. The audible
tone pulses correspond to the visual pukes of the corresponding alarm light except in the
case of excess C>2 which gives a steady tone.

TABLE 1
ALARM SETTINGS

% Oxygen: < 19.5% and > 25%
% LEL: >20% IJEL
%Gas: " >20%Gas
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SECTION 3
PRINCIPLE OF OPERATION

3.1 LEL RANGE

This range gives readings in terms of percent of the lower explosive limit (LEL), with
100% corresponding to the LEL of the specified gas.

Detection in this range is by catalytic oxidadon on a platinum element, with the heat of
oxidation producing a temperature rise and hence a resistance rise of the element. Tnis
change is approximately linear up to the T.FL provided there is sufficient oxygen in the
sample to support combustion.

3.2 OXYGEN SENSOR

The oxygen-sensing detector is an electrochemical cell in which electrodes are immersed
in an alkaline electrolyte, and covered by a permeable fluorocarbon membrane. Oxygen
from the surrounding atmosphere diffuses through the membrane and enters the
electrolyte, causing an electrochemical reaction. The current generated by this reaction
is amplified and used to drive the meter and the alarm circuit.
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3.3 100% GAS RANGE

This range gives readings in terms of gross concentration of the specified combustible
gas. It uses a thermal conductivity filament, initially heated by the battery current to a
point where it assumes a definite temperature and resistance. The temperature and
resistance corresponds to the atmosphere, if the instrument is initially set-up in fresh air.
Then when gas is sampled, the greater cooling ability of the gas (relative to air) causes
the filament to become cooler and assume a lower electrical resistance. The resistance
change produces a meter reading which can be calibrated in units of percent gas by
volume.

The thermal conductivity phenomenon is continuous from 0 to 100%, so any
concentration can be read without limitation. It is a relatively insensitive method, so is
used only for the higher concentrations above the LEL. It is not dependent on
combustion, hence is applicable regardless of the oxygen content of the sample.
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SECTION 4
OPERATION

4..1 Attach the hose to the instrument by means of the threaded swivel fitting.

4.2 Put the OXY/GAS-LEL switch in the GAS-LEL (out) position, and GAS/LEL
switch in the GAS (in) position, with its colored indicator showing.

4.3 Press the POWER switch to turn the instrument on, the orange indicator dot should
be showing. The meter will normally rise up scale and a pulsing or steady alarm signal
may sound. The alarm will stop when the instrument is warmed-up. The audible hum of
the pump will be noticed.

4.4 Press the BATTERY CHECK button and note the meter reading. If the reading is
close to or below the BATT CHECK mark on the meter, charge the batteries.

4.5 Allow the unit to warm up until the meter stabilizes (about a minute). Then, with
the hose inlet in a contaminant-free location, turn GAS ZERO control knob to bring the
meter to "0" indication.

4.6 The instrument is now ready to use in detecting high concentrations of the specified
gas up to 100% by volume. The meter will indicate the concentration on the lower nor.-
linear scale.

If the concentration indicated on the meter rises above the alarm point (set at 209c) the
red ALARM light will blink and the buzzer will sound, both in a pulsing mode.

4.7 For readings in the LEL range, change the GAS/LEL switch to the LEL (or.)
position. The alarm will sound and the meter needle will move up-scale briefly. \Vai:
about five minutes for the LEL sensor to stabilize. Move the probe about and observe
meter indicators on the middle (% LEL) scale. The alarm point for this scale is set for
20% LEL.
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4.8 Put the OXY/GAS-LEL switch in the OXY (in) position with the colored indicator
showing. Turn the OXY CAL potentiometer to bring the meter to the oxygen CAL
mark (21%). As a quick check gently breathe into the hose inlet and allow the
instrument to sample air. The reading should come down to about 16% and the alarm
should sound at 19.5%. Allow the meter to return to 21%, then put the switch back in
the GAS-LEL (out) position.

4.9 Atmospheres containing more than the normal 21% oxygen will produce an
increased oxygen reading. If the instrument is provided with a high oxygen alarm, then it
will sound in a steady tone and the amber light will blink when readings reach or exceed
25%.

4.10 The instrument continuously tests for oxygen, and a pulsed audible alarm and
blinking amber light will occur when oxygen drops to 19.5% or lower. It is not necessary
to use the instrument with the switch in the OXY position unless oxygen meter readings
are desired. If both abnormal conditions exist simultaneously (combustible gas and
oxygen alarm), both lights will blink in their normal pattern, but the buzzer will sound
continuously. A steady tone sounds when the oxygen reading exceeds 25%. This
characteristic is provided to warn against the increased fire hazard due to excess oxygen.
It also serves as a warning in case of oxygen cell failure in the high-output mode, which
can occur occasionally. It further precludes accidental or intentional incorrect
adjustment of the oxygen calibration control to an abnormally high level above 259fc.
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SECTION 5
CALIBRATION AND ADJUSTMENT

5.1 LEL CALIBRATION

5.1.1 Turn the instrument on and allow it to warm up and stabilize, preferably for five
minutes. Be sure the batteries are charged sufficiently to read above the check mark.

5.1.2 Place the GAS/LEL switch in the
switch in the GAS-LEL (out) position.

(out) position and the OXY/GAS-LEL

,5.1.3 Open the instrument case by loosening the captive screw at the front of the unit.
Lift the upper half of the case slightly, moving it 1/4 inch to the to rear to disengage the
rear clamp; then separate the two halves. Locate the COARSE ZERO potentiometer
on the underside of the circuit board (see Figure 2).

<D
e
e
e

GAS n n n
COARSE
2E30

SPAN
c*a LSL UEU (®)

CAS (e]

f CXX35*
AUkfiW

FIGURE 2
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5.1.4 Turn the external GAS/LEL ZERO control to the center of its rangt.

5.1.5 Turn the COARSE ZERO potentiometer to bring the meter to the zero reacina.

FIGURES

5.1.6 Remove the protective red plastic cap from the cylinder outlet of a tank c:
methane (2 to 5% LEL). See Figure 3.

fLL7 Check the DISPENSING VALVE to see that the FLOW CONTROL is shut of:
(clockwise), but not so tightly as to damage the valve seat.

5.1.8 Screw the DISPENSING VALVE onto the cylinder outlet, being careful r.c: ::
cross-thread. Tighten ftie valve firmly.

5.1.9 Push the short piece of flexible plastic tubing from the Y-fitting onto the barb:
nipple of the DISPENSING VALVE.

5.1.10 Locate the adjustment potentiometer(s).

5.1.11 Connect the longer plastic tube with the PINCH CLAMP to the instrune:
PINCH CLAMP should be open (push latch forward to open).

:. ir.t
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5.1.12 Allow the instrument to evacuate the SAMPLING BAG until flat then close the
PINCH CLAMP (squeeze paralleled faces together until tight and latched).

5.1.13 Open the FLOW CONTROL slightly so that the SAMPLING BAG begins to
expand, then quickly open the PINCH CLAMP. As the instrument processes the sample,
the bag will either start to expand further or to deflate. If the bag is expanding, close
down on the FLOW CONTROL (clockwise), or if it is deflating, open the FLOW
CONTROL slightly until the bag stays about half inflated.

5.1.14 Observe the meter on the instrument. The reading will increase, then stabilize.
As soon as the reading is stable, compare with the value on the pressurized calibrating
gas cylinder and record or change with the LEL SPAN potentiometer as appropriate.

NOTE Care must be taken to ensure that the LEL SPAN potentiometer and not the
LEL alarm is adjusted.

5.1.15 Quickly close the FLOW CONTROL on the DISPENSING VALVE (clockwise)
and disconnect the LEL calibration cylinder.

5.2 % GAS CALIBRATION

The 0 to 100% GAS range is calibrated in the same manner as the LEL range above,
except adjustment is made using the GAS ZERO and GAS SPAN potentiometers and a
cylinder of 100% methane (natural) gas. Place the GAS LEL switch in the 100% GAS
(in) position for this calibration. Do not change other zero adjustments.

When the calibration is complete, remove the DISPENSING VALVE from cylinder
before storage, to prevent loss of cylinder contents, then cap the cylinder. SAMPLING
BAG, DISPENSING VALVE and PINCH CLAMP may be left connected to the tubing
for storage.
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5.3 OXYGEN CALIBRATION

5.3.1 Calibrate in fresh air.

5.3.2 Put the OXY/GAS-LEL switch in the OXY (in) position with the colored
indicator showing.

5.3.3 Turn the OXY CAL potentiometer to bring the meter to the oxygen CAL
mark (21%).

NOTE If problems are encountered dining the calibration procedures, the unit must be
replaced.

NOTE Instrument alarms are factory-set and must not be changed.



InstrjmcritOc* ra t ion Prcc^du :
CASTECl-rrOR V.cxJei :"> 9

SECTION 6
MAINTENANCE/TROUBLE SHOOTING

6.1 BATTERIES

6.1.1 Check the battery voltage periodically by pressing the BATTERY CHECK switch.
Charge the batteries before the voltage reaches minimum.

When connecting the charger, always follow these steps:

a. Confirm that the plug is inserted in the correct way, with the THIS SIDE UP
label"upwards. The plug is keyed with a non-current carrying third socket to aid
in proper insertion.

b. Verify that the amber light on the charger is on. Leave connected until the
green light comes on, indicating that the 16 hour charge is completed.

6.1.2 If sufficient voltage cannot be obtained after charging, the battery needs to be
changed.

6.2 CATALYTIC SENSOR (DEL RANGE)

The sensor assembly may require replacement if:

a. The meter cannot be set to zero within the range of the GAS/LEL ZERO
potentiometer.

b. The meter cannot be set to the desired level within the range of its SPAN
potentiometer.
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6.3 THERMAL CONDUCTIVITY SENSOR (GAS RANGED

The sensor assembly may require replacement if:

a. The meter cannot be set to ZERO within the range of the GAS ZERO
potentiometer.

b. The meter cannot be set to the desired level within the range of its GAS SPAN
potentiometer.

6.4 OXYGEN DETECTOR

The oxygen sensor assembly may require repair if the meter cannot be set to the desired
level within the range of the OXY CAL adjustment.
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SECTION 7
PRECAUTIONS AND NOTES ON OPERATION

7.1 HEATED SAMPLES .

When sampling spaces that are warmer than the instrument, such as hot manholes,
remember that condensation can occur as the sample passes through the cooler sample
line. Water vapor condensed in this way can block the flame arresters and interfere with
sensors and pump operation.

7.2 FILAMENT POISONING

Certain substances have the property of desensitizing the catalytic surface of the
platinum filament. These substances are termed catalyst poisons and can result in
reduced sensitivity or in failure to give a reading on samples containing combustible gas.
The most commonly encountered catalyst poisons are silicone vapors. Samples
containing such vapors, even in small proportions, should be avoided.

Frequent calibration checks on known-gas samples are desirable, especially if the
possibility exists of exposure to silicones.

7.3 OTHER GASES AND VAPORS

The instrument is designed and calibrated specifically for detection of methane. It can
be calibrated for use on other gases and vapors, by proper adjustment of the calibration
control while sampling a known gas-air mixture.

7.4 RICH MIXTURES

When sampling rich mixtures, on the 100% LEL range, the following instrument action
may be expected:

1. Mixtures up to 100% LEL - Reading on scale
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2. Mixtures between LEL and Upper Explosive Limit (UEL) - Readings at top of
meter

3. Mixtures above UEL - As sampling continues, the meter first goes to the top of
the scale, then comes back down on scale. Very rich mixtures will give close to a
zero reading on the catalytic sensor.

Rich mixtures should always be tested first on the 100% GAS range, to avoid any
uncertainty as to actual concentration.

7.5 OXYGEN DEFICIENT MIXTURES

Samples which do not have the normal proportion of oxygen may tend to read low in the
LEL range, as there is not enough oxygen to react with all the combustible gas present in
the sample. As a general rule, samples containing 10% oxygen or more have enough
oxygen to give a full reading on the catalytic sensor for any combustible gas sample up to
the LEL. This limitation does not apply to the thermal conductivity sensor used for the
100% GAS range.

NOTE For very rich or oxygen-lean mixtures the instrument should be used in the
0 to 100% GAS range.

Erik A. Goplin /

Loss Control Specialist

Mary A;nnLatko, CSP
Corporate Health and Safety Manager

E^G/dlk/MAL/H&SPC
SAFETY:IOPS
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I. GENERAL

1. Gas Detector Tube System
In order to insure iMiviionmriii.il improvement it is most impnriant to measure simply

,lniI rapidly very minute ij.is or vapor concentration in the work place
Modern tccttnoloyy piovttles a var ie ty ol instiuments lor the measurement ol

hazardous gases and vapors. Such relat ively soplnsticateil instruments must:
t. he capable ol measuring concentrations in the ranije ol threshold limit values.
2. must be easy to use, and available lor taking quick samples in the work

environment.
3. must produce results lor evaluation and analysis within a lew minutes, making n

unnecessary to take samples back to the laboratory.
4. must provide dependable accuracy and rcproducibility.
5. make it unnecessary to use expensive and delicate instrumentation.
The following three steps arc essential for the chemical analysis of tox ic gas or v.ipor:
1. collecting of samples
2. preparation of measuring apparatus ami reagents
3. chemical treatment and analysis of the samples
The introduction ol detector tube technology eliminates steps two .iitd three above and

makes it possible to achieve immediate results with the accuracy and rcprnducihiliiy
necessary for environmental assessment.

2. Principle1 of Giistcc Detector Tube
(iach detector lube contains a precise amoun! ol detecting i<Mt|ciils in a const.ml inner

diameter glass tube anil is hermetically sealed at both ends.
To operate, break lips olf n f resh lube and connect ihu lube to the G.islec sampling

pump nnd pull the handle to lake the required sample (sample ij.iO. I he chemical reagent in
the detector tube will then react with the sample g.ts immediately .ind a color stain will
develop start ing at the inlut ol tha iloieclor lubu. The (ja» concunirauon 11 maaiurud at Ihu
Interlace of itninod-to-unitoinod rooi.iunt when itolnlng siopi.

Gastoc detector tubes contain colorimulric reagenls adsorbed on line giain silica gel,
activated alumina or other adsorbing media. The reagenls arc sensitive to part icular gases 01
vapors nnd react quantitatively to provide a length-of stain indication.

3. Characteristics of Gastec Gas Detector System
Detector Tube
1. Precision direct reading calibration scale printed on each lube

2. Every lube and tube box displays the quality contiol number and chemical
symbol. The expiration dale is stamped on each box.

3. Controlled small internal diameter of lubes provide longei it,MM length with one
pump stroke (100 ml), resulting in more accurate readings .mil slimier sampling

limes.

1. Sensitive reaijenls wiih high react ion r a t e s piovide a clr.u line nl demaicaimn of
color slain, (or impiovcd accu racy in lube reading.



Sampling Pump
1. Light weight, compact (approx. 10oi.l.
2. Pulls the highest vacuum (8.1" of Hg).
3. Gastec design does not require flow-rate orifices.

Malfunction of the pump by clogging or leaking or i f i ces is eliminated.
4. Handle locks at precise intake volume of 50 or 1OO to.
5. Friction proof lubricant seal packing provides complete leakproof sampling at

all times.

4. Accuracy of Gastec Detector Tube
Calibration Scale
The calibration curve on moil Gastec detector tubes is a straight lino, and points on the

scale are at equal intervals (Fig. 1). Therefore, it is possible to measure the concentration
below the lowest calibration scale by repeating pump strokes. It is also possible to measure
tha concentration above the highest calibration scale by using a half-pump stroke. This
means that the measuring range ol Gastec detector tubes is easily and accurately expanded
by varying the numlicr of pump strokes.

Fig. 1

Since all of tha Gastec tubes aro direct reading, the calibration scales aro printed on the
basis of individual production lots. Therefore, the variation of inner tube diameters,
precision of tube packing, and the quality and reactivity of each reagent are eliminated.
There Is no need for extra charts or graphs whose accuracy is questionable for anything
other than a single production run.

Certification of Gas Detector Tulic Units
The National Institute for Occupational Safety and Health (NIOSH) has established a

toiling and certification program to insure that devices and instruments used in assessing and
protecting against health hazards meet acceptable performance requirements. The Occu-
pational Safety and Health Act (1970) requires the use of certified equipment unless no
such equipment exists. At this point, detector tubes and sound level meters are the only
instruments being tested under this program.

Following are the details of the test standard as published in the Fetlcral Register dated
May 8, 1973:

1. Every manufacturer must submit the quality control documentation including the

quality control system (if the company, the quality control program and the'

quality control lil.m ol the measuring apparatus to the Omililv Control Section til

TCl. prior to the ccr(ideation test . The applicant will he (jr.iniutl its basic

qualification by tlie Section a f t e r Ilio documentation cliei k

2. In accordance witli the I rdrral Hri|tster. tin.' applicant must submit the quality
control documents lor Ihu detector lube to be tested, with lest results cur tilyinij
tliat the lubes satisfy the standard, and an appropriate number of lubes. Alter
passing this check, the applicant may proceed to the next step.

.1. The applicant submits the detector tubes for inspection. The inspection procedure
is divided into two pans:
1) physical inspection icsis such as the lomjitudinal axis ol glass tubes,

detecting layer and calibration scale and
2) chemical reaction tests for indicating accuracy with standard gas mixture.
Physical inspection tests are performed during a sampling inspection in accord
ance with Inspection Level II as described in MIL-STD-tOSD. The tubes which'
pass the above inspection proceed to the Air Sampling Section and are tested (or
accuracy,

4. The accuracy test is conducted on (our concentrations; one half, one, two and
live limes the TLV in accordance with the Inspection Level IV as described in
MIL-STD 104.
The standard gas generation method and the standard method of analysis for the
test are verified in the Microanalysis Laboratory of the National Bureau of
Standards; then the concentration of the gas is confirmed by the Gas Detector
Tube Standard Committee. The detector lube stained by the standard gas
concentration is rratl by the three (3) independent lube readers. (Thoy will read 4
end points of circuinlcrerire on the longitudinal axis.) The results of tlic tubo
ieadiii|| nre put into the rnmpiiter, unit dm standard deviation peicentnges lire
then calculated.

5. To be certified by NIOSII, the detector tube must s a t i s f y the following lest
standards:
1) For Iho nccuiocy test, gni doioclor tubo unlit ilioll produce moniuromonli of

conlomliinnl conconlrnllon with )3G% of the ncuinl value at ono-lutlf Iho loll
standard and within '25% of Iho actual value fit 1, 2 und 6 limoi (he I "it
standard.

2) The standard deviation of (he tube readings obtained from three in-
dependent lube readers shall be within 10%.

3) On channelling of airflow through the detector tube, the maximum variation
of stain length around the circumference of the tube at the interface
between stained and unstained reagents shall be within 20%.

G. Detector tubes certified under this program will be published in the Federal
Register at that time, the certification number will be issued, and the government
will place the item on the approved list. Thereafter, NIOSII may purchase the
tubes from the market at random and test them lo determine if the tubes
continue to meet these exacting standards. Tillies which foil to meet the test
standard will have the certification withdrawn until the del eel is corrected. The
following Gastix: Detector Tubes have been cert i f ied by NIOSII and issued the
certi f ication number:

NOTff : NIOSH Certdicalion Program has been discontinued



Tube No. 1 La
Tube No. 5La
Tube No. 9L
Tube No. 4LL
Tube No. 2L
Tube No. 3M
Tube No. 134
Tube No. 132H

Tube No. 8La
Tul>e No. 121
Tube No. 10
Tube No. 122
Tube No. 131La
Tube No. 12L

Carbon Monixide
Sulfur Dioxide
Nitrogen Dioxide
Hydrogen Sullide
Carbon Dioxide
Ammonia
Carbon Tetrachloride
Tricliloroethylene

Clilorinc

Banrene
Nitric Oxide
Toluene
Vinyl Chloride
Hydrogen Cyanide

TC84014
TC 84 017
TC 84-018

TC 84-020
TC84 021
TC04023
TC84-036
TC-84-038
TC 84 041

TC 84-043
TC 84 049
TC 84 053

TC 84-060
TC-84 068

5. Gastec Pump Performance
Description of Pump
Construction of the Gasiec pump is illustrated below. This pump pulls the highest

vacuum for its type (8.1" of Hg). There are no flow-rate orifices to came malfunction of ihe
pump by clogging or leaking. A friction-proof piston gasket (lubricant seal packing) provides

complata laakproof sampling at all timal.
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Checking Pump Performance
A. Visually check rulilier cnlel flange for cracks or u.'.irs Mi'pl.ii >.• il (l.iin.iyi.'il li(jliiun inlet

clumping out.

B. Valve Leak Check
1. Insert a fiush sealed ilcu-ctor lube nilo pump f.1,i.pli.|n iud di>is on pump and

handle. I'ull several l.iuly upul roiuinuous lull pump iliukL".

2. Hull handle out 6 nun (1/<! inch) and hold in llui piibiiK.n lot I or 2 seconds
3. floleasu handlo.
4. If hancJIt* leiurn to within 1 .E» mm (I/Hi inch) 1^1 Ic^^ of fully t losetl POSIIK>M.

conlinuc to sit-p C.

b. If handle does not reiuin to within 1.5 mm (1/Ui inch) ol ful ly closed posihon
(or less), perform ihc followimj Vdlvr I ulii icaliuu insiiucnon oiiilmuil hrlow

C. Field Volume Check
1. Insert a Iresh sealed ( (elector iul>e into pump.
2 Align Guide Marks on pump body arid hundlu.

3. Pull handle firmly and at a rtuutaraiu speed until h.indlc1 locks into position. W.nt
1 minute.

4. Unlock handle by turning it and gurdu it back.

TO PROTECT PUMP STOPPED from breakage, do not ruluasu the handle anil
allow it to spring back when conducting a leak h:sl. Make sure you hold your
hand onto the handle and guide it back.

5. Pump handle should return to within (> nun (1 /4 inch) or hiss of iliu fully closi-il
position.

G. II pump hand! n dons not closn to wi llim (i mm ( 11'\ mi h) 01 luss. follow lul>r n:,i

lion inslr urtions and inlrsl.

D. Lubrication Instructions (Perform Lahor.itory Volume Check "E" iiliur uacli
luhriciition)
1. Vnlvi> Luhricaiion

n. Un screw back pi.i lit nruf wilhduiw piston d om pump cytmdui.
b. numovu chuck vnlvu lion) piiton.
c. Clonci valve nnd piston with lint liuu i lolli I'ropur v.ilvu cIc.mHiy it m

follows:
Place cloth f la t on desk.
Wipe rubber valve flap in a Hal position acioss c loth.

Do not bend the rubber flap valve.
d. Apply a small amount of grease evenly around the* valve1 opcnmy to lorm a

(hin film. A thin film is nearly invisible.

e. Heplaco valve assembly loosely in thu same manner as lernovud.

hslun

Sdt'w Ij|i|ied Hi

Washei

Mole
V.ilvu ll.ip
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flap.
g. Then push tin- leclanyular valve retainer nil (he way toward louse end of

valve falp.
h. Now tighten screw. II a torque duver is available, lighten lo 0.1) Kg tin.

Otherwise, lie careful not to ovcrlightcn screw. When lightened, screw must

not deform rectangular valve retainer.

2. Piston Gasket Lubrication
a. Wipe off uislon and cylinder witli a clean lint fine cloth.
h. Hi-move piston gasket with a small bladcd screwdriver. Take care not lo cut

ijaskct.
c. Clean slot in piston with lint-free cloth. Wipe off rubber gasket.
d. Wipe an ample supply of grease into gasket slot on piston and inside gasket.
e. Replace gasket making sure that open side of gasket is toward pump handle.

PISTON GASKET

VALVE HOLE

PUMP SHAFT

PISTON GASKET/ PISTON

I. Wild ihii excnss i|M!usi! f rom pislon slot. wi|>» .imuiid oulsulu of <|.isket .mil

| > l l ( O l l .

g Wipe mi omplc nmouni of yitfasu into cylinder at the aioa ol pislon entrance,
h. Insert pislon slowly into the cylinder. Work Iho pislon back and forth slowly

in the cylinder several times,
i. Now screw back plato firmly onto cylinder,
j. Repeat leak tests.
k. If any leak remains, replace pislon gasket.
I. Only if a leak persists, go lo procedure below.

3. Pump Head Lubrication
a. This is only necessary where all previous procedures have failed to correct a

leak.
b. Visually check pump head "0" ring for cracks,

c. Replace "0" ring if cracked,
d. Place a light coat of grease on pump cylinder head screw threads and the "0"

r ing.

c. Insert new "0" ring,
f. Sciew pump head firmly on lo "0" ring and make sure "0'' rmy is sealed

uniformly. Overliyhtcniny pump head may push "0" riny out of place. Do

not over lighten,

cj. Wipe off OMCVSS grease. i

- G -
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Hie Gastec pump cjn bu checked periodically lo assuie Hut 100 11> ml uie In.-my
sampled.

1. Arrange a graduated 100 ml soap dim flow mclci in .1 volume lest mode.

2. Insert a fresh Gastec tube into the pump. I he tube must be bioken at both ends
(roady for use).

3. Attach the Gaslec tube lo top of soap film flow meicr with rubber hose. Make
sure there are no leaks.

4. Pull pump handle out full to lock at one stroke in nomi.il sampling manner.

!). Wait until the bubble slops moving and read Hie volume evacuated.

G. If the volume evacuated is other than 100 i b ml. pioceed to lubrication
instruction and retest.

6. Operating Procedure for Gastec Precision Gas Detector System
Sampling & Measurement Procedure

lulit- lljl Itlrjkfl Cuillllei King

Siiu|ilr An

1. Hiunk tips oil A In-ill do tec Ior lithe by bunding «JCH lubo end in Iho lutxJ tip
hiujiker ol llt<; pump.

2. lusuit tube securely into pump inlel with nirow on tube pointing lovvaid pump.

3. For twin tubes, conned (c)maiked LMidv with rubber tubing uft t f i breaking each

end. Insert annly/er tube into pump with arrovvs on lnl>o$ pointing toward pump.
Sco figuie liulow.

I Air To Pu;c
Primary Tube Rubber Tubing Analyzer Tube

4. Make cerl.nn pump handle is all die way in. Alicjn ijuide mjiks on pump liody
and handle.

5. Pull handle out to desired stroke volume. Handle can be locked on either 1/2
pump stroke (50 ml) or 1 pump stroke (100 ml).

6. Read concentration at the interface of itainei'-lo unstained reagent when staining
stops. Unlock handle by making 1/4 turn and return it lo siarlmy position.

7. In case more iKimp strokes aic indicated in the instruction sheet included in each

box of lubes, take additional sample by repeating pump sliokes without removing
lube.

Cotrection for Temperature, Humidity or Piessure:
Calibration of the Gastec deiecior lubes is based on a lube ii-mpeiaiuie of 20° C

7 -



(68*F). approximately 50% relative humidity, and normal atmospheric pressure.
1. No correction is normally required for tube temperature of 0° — 40° C (32 —

104° F) and for relative humidity range of 20 — 90%.
2. Where the detecting reagent ii abnormally sensitive to temperature or humidity, a

correction table or chart is provided in each box ol lubes. In this case, the tube
reading must be corrected using correction table or chart .

3. Tube reading is proportional to absolute pressure. To correct for pressure,
multiply by

_ __ __760 _
Atmospheric Pressure (mmtlg)

How to Use Counter fling:
In case numerous pump strokes are required, use the counter ring ol the pump.
(1) Turn the counter ring manually counterclockwise after each pump stroke.
(2) The operator may thus keep count of the number ol pump strokes.

For more details see the instruction sheet included in each box of detector tubes.
Detector tube should be stored in accordance with instructions on each box.

7. Different Methods of Sampling
1. Effect of sampling time and related data

Concentration of contaminants and chemical substances in the air is always fluctuating.
On the other hand, sampling is usually conducted within certain time and frequency limits.
Therefore, a deviation nalurally exiiti between the average environmental concentration and
results obtained on the basis of "grab" lamples.

For example. Fig. 2 below showi time-lapse variation of dust concentration which was
observed by using Tyndallometer readings plotlod in 30 second intervals. This lost was
conducted at o raw material mixing plant in tho glass mill.

The variation of concentration during the hour was up to GO times the average
concentration of dust. This idea can be adapted to tho gas concentration in air of toxic
substances as follows:

~ 80
S 70
£ 60o
= ^ 50
|| 40
t 2 30

20
10

c
•5

0
13:10 20 30 40 50 14 00 10 20

Fig. 2 Time-lapse Variation nf Oust Concontration
(Place: Raw miilnrial mixing plant in glass mill)
by Tyndallometer

The variation of the measured concentration is largely dependent on the sampling time
and position. Large differences occur when the operation is intermittent. If the sampling
time is short and the quantity of sample gas or vapor is lolanvaly small, large variations will
result between instantaneous concentration arid average concentration. Under extremely
adverse conditions, there can ha as much as ten told d i f f e r e n c e in detector li/be readings
taken at different times in the som« locution.

- B

2. Tanks. Manholes, or Closed Places
It is dangerous to enter a manhole dnecily without a pi<•• -chuck. Uelou.' eriteiimj any

Such closed place. Ihu woi kman must l irst check tin: y.ii level hy usiiiij an extension IIOSH in
at least three lewis, thill is the hiijliur, middle, anil lowei level ol Ilie eluded area . The reason
for this is as follows:

Specific Gravity ol G.is - M"ll!Cl''"' Wc.ghl of Gas
20 (Average MW o( An)

If the total fraction is greater than 1.0, it means (he ijai will i ise 10 the lop. However, if the
toinl fraction equals moru than 1.0. it means the ijai cnn<:enlialir>n is nw:ieaMinj at the lower
level.

3. Leak-check from Pipeline
If an air (low or a breu/u is observed prior to taking the measurement, measiii ing points

must be moved away from the duection of the uu How.

An

?•) : Measuring points Fly. 3

Qnitton: II the mi:.isun'funit is conducted .11 a point sunn- dist.incr liom tin: pipeline,
the g;is emitted will he diluted very fiipully. iiml tho tint: com cMlr.itiun ol
tin: f),is Ciinnol iicctif ;ituly l»u deluded. 1 Itci nloru, mrnsui uilimit must l>u

conducted ;it «i point iis close >is possible (o tlui iuspuctcd lu.ik.

4. Measurement in a Chemic.il Plant, Gas Concunliation in
It is sometimes necessary to collei:! the ijiis sample temporarily in u sampling tiag ur a

bolllu as shown in tho two examples Uulow. Measuromunt of tliu cuiiLontianon is madu by
passing a sample through an appropriate Gastcc tuhu.

Lxamplu 1

Example 2
nphiuj Mar]

UetL-ctor Tuhe

:]
Drier:tin I ul>e

"J I'lui,

lloltle (l,l..,i or I'l.isin I

- 9



G. Measurement and Threshold Limit Value of Li<|iml Mixture
A rapid reliiitilc method for mcasuiing concentration ol ituliislri.il solvents in air is

available using the Oastec Precision Gas Detector System.

51 Elements Evaporating liom Solvent
Industrial solvents arc liquids hut have an appiiHiiahlc vapor pressure at room

temperature. The composition ol tho vapor arising liom Hie solvent can ho (|iiilc di f ferent
from the composition ol the solvent itsell.

Take, as an example, a lacquer thinner mixture of 06% ol toluene, 11%ench ol ethyl
aeotatc and butyl acetate. 4% ol butyl alcohol and 2% ol cellsolve. At the early stage ol its

evaporation, the lower boiling point mctarial vapori/«.
II a coating plant uses the above thinner, the thinner will vapoii/c according to the

chart helow.

80

70

5 00
o~ r>o
(O

CT 40
c
* 30
5

70

10

0

Toluene

Hutyt ulcolmt

._„. i - --- —- |

Ivapocalinfl Ratio (%)

fig, 5 Evaporation from Mixing Solvent

The ratio of vapori/ed components is 'jrcatly dependent upon Ihe working environ-
ment even if the same solvents are used. Therefore we must caiefully consider the
environmental assessment ol exposure to complex mixtures. Many lacquer thinner
manufacturers keep Ihe ratio of materials secret. However, OSIIA has legislated that each
producer must publish the principal components and ha/ardous properties of all piopriclary
solvents in Material Safety Data Sheets.

5-2 Selecting Measuring Apparatus
One of the best methods used in measuring each component ol a solvent mixture is by

means of gas chrornaiography. llowevei, a simpler analysis using deiectm tubes is usually
picferred lor daily environmental measuicrnenl. Use of detector tubes and selection ol lubes
is greatly dependent on the individual case, ll is iccominended ihat a specialist he consulted
loi roirrrt mteipr (Malion ol the i t 'sul ts l lcins surd ,is inli'r In em rs ,inil iLMCtion rales have a

major e f f e c t on (lie acrtu.K y .mil (in:c IMOII ol tin.' mr.mn cincnl

1 (I

53 Threshold Limit Value for Mixtures

When two or more hazardous substances arc present, their combined e f f e c t , rather than
that of either individually, would he given primary consideration. In Ihe absence of
information to the coniiary, the e f f e c t s of Ihe dif ferent hazards should be considered as
additive. That is, if the sum of Ihe following fractions,

C, C, , C,, .

exceeds one, then the threshold limit ol the mixture should be considered as Iwing ex-
ceeded C, indicates the ohscivcd atmospheric concentration, and T, Ihe corresponding
threshold limit (sec example belowl.

It is essential that the atmosphere lx> analyzed both qualitatively and quantitatively for
each component present, in order to evaluate compliance or noncomphancc with this
calculated TLV.

Example: Air contains 5 ppm of carboiucirachloride (TLV - 10 ppm)
20 ppm of 1, 2 dichloroclhano (TLV « 50 ppm) and 10 ppm ol
1, 2-dibromoelhane (TLV - 20 ppm)

Atmospheric concentration of mixture - 5 » 20 + 10 - 35 ppm of mixiuru

5 20 1O ?5i?Oi?0
I I " = 1 . 4

10 50 20 50

Thrnshold limit is exceeded. Furthcrmoie, Ihe TLV ol this mixluie may bo calculated
by reducing Ihe liaction to 1.0; i.e.

35
TLV of mixture • - • 25 ppm

1.4

When a given operation or process characteristically emits a number of harmful dusts,
fumes, vapori, or gases, i> will frequently be only feasible to attempt to evaluate the hazard
by measurement of a single substance. In such cases, the threshold limit used lor this
substance should lie reducer! by a suitable factor, the magnitude ol which will depend on
the number, toxicity and relative quantity ol Ihe other contaminants ordinarily present.

Examples of processes which are typically associated with iwo or more harmful
atmospheric contaminants are welding, automobile repair, blasting, painting, lacquering,
certain foundry operations, dicscl exhausts, etc.
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îv^.f.^;

II Gastcc Detector Tubes

Ihoio ilolinilions ap|)ly to o.icli ol the lollowinu l>oyoi.
t. Pcifoimance ol the Tuho (n: Numbor ol Pump Slrokos)

2. Detecting Principle ol the Gas
3. Interferences of the Tube
4. Method ol Standard Gas and Analysis

4.1 Standard Gas and Analysis
4.2 Moihod of Analysis

. 0. Oanyorous and Hazardous Properties
5.1 T.L.V.-T.W.A.: The timeweiylited average concentration for a normal

8 hour workday or 40-hour workweek, to which nearly all workers may lie
repeatedly exposed, day altar day, without adverse effect.
Threshold Limit Value-Time Weighted Average lor 1985 adopted by
American Conference of Governmental Industrial Hygienisls.

5-2 T.L.V.-STEL: The maximum .concentration to which workers can be
exposed lor a period up to 15 minutes continuously without suffering from
11 inlrolerable irritation, 2) chronic or irreversible tissue change, or 3) narcosis
of sufficient degree lo increase accident prunenesi, impair self-rescue, or
materially reduce work efficiency, provided that no more than four
excursions per day are permitted, with at least GO minutes between exposure
periods, and provided that the daily TLV-TWA also is not exceeded.
Thioshold Limit Value-Short Term Exposure Limit for 1005 odupiud by
Amuricnn Conference of Governmental Industrial Myglaniili.

5-3 P.L.: Flnmniable Limits In Air llowar anil upixir limiit)
0. lltysicul (Tuiutanls

0-1 C.F.: Chomicnl rormuln
0 2 M.W.: Molecular Weight
G-3 S.G : S|M.-clfic Gmvity, Gns <v>20"C «>U°P). NTP 1 aim unlnss olhorwiso slnlixl
G 4 M P.: Melting Point
G 6 UP.: Ooiling Point
6 G AIT: Auloignillon Temperature
G-7 V.P.: Vapor Pressure (mmHg)

7. Application for other gases — Other gases for with the some detector lube may he
used lo detect.
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Per lormance

Cill iliration ,r> - <

Moiisnrint; 2 . f>
KiiiiKr: 5 - 4

laiK'cliiii; I). fit
Limit

Detection Principle

G^| : ? ^

l)\ (n-l/2)

S\ di-1)
l« (n-l/i!)

(n-1)

• • • - ----- —
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Color Cliuni;i! Whiti ' I'm pic

Sampling Tine; 1 rain . /|«iiup slroki.1

Sliclf l.i fir :i ytsirs

__ ._.._ ......._... —— .__...._ ... _____

Carbon dioxide marts with hydra'ine in form carbonic acid monohydrazid, which
discolors iedox indicator (crystal violet).

CO, < N,H, —

INTERFERENCES:

- NM, NH COOH

Oilier gases and vapors (|u not alfcct the tuhn reading

4.1 Stiiiulaiil Cias Grne union Molhod. Cylmtlei tioliln i)as A dynamic ijas How system

4.2 Mulhod ol Aniilysis: Cms chiomiitofjiaphy (TCD)

Oongerous & llazordou
Proportici

T.L.V.: GOOOppm
STEL: 15000ppn
F.L.:

Physical Constants

C.F.: CO,
M.P.: -50.0°C
All :

Application loi olhei ^

s
Concentration Phisical Ellccis

2.G%
10%
12 - 15%

M.W.: 44 01
D.P.:
V.P.:

asrj

-?.(}

No ellecl for a lew hours
Can endure lor a lew minutes
May cause death in exposures lor
several hours

S.G.: 1.53

•

(JAHUON UlOXlUL Illuii I tA fvL jL lUoi: NO 2\\

i

B!>10

(

i

>
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1

3

4.

S.

G.

7.

Performance _. • ... . . . . . . . . . . . ...

Ciilihr.ition 1.0 - lia (n 1) Culm Clia.il;i. Wliili; I'm pic:

Mi iiisur ini; OS 1 (l\ (n 2) Sampliii); 'I'imi: 1 mill, /pump slinKc;
l(aii|;i! 1 .1) - lia di'l)

III Zia (n -1 /2 )
l«]|c<:iiii(; II l\ (n-ij Slicilf l.ifi: Myna i : .
l.inil

Uelection Principle

Caibon dioxide IIMCIS with hydia/me to luim Ciirtionic ;it:ul inonohytlra2i<le. whu:h
discolors ledox mdic.iior (i lyslal violet).

CO, I N,II4 • Nil, Nil COOII

Intcrlcrenci's:
Other y.ises and Vapors do run ailed the tube le.idimj.

4.1 Standard Gas Genei.ilioii Method: Cylinder liollln g.is Kc dynamic yas Mow
syslrm

4.2 Method ol Analysis: Gas rhiomaloijiaphy ( ICO)

D.incinous & Hazardous
I'ropeilies Cuiicentialion Physical L Meets

T.L.V. - 5.000 ppm 2.5% No ellcct lor a few hours
STEL - 15.000 pprn 10% Can endure lor a lew minutes
F-I-. • ' 12 10% May cause death m exposuies lor

several hours

Physical Constants

C.F.:CO, M W : 4 4 0 I S.G.:1.!i3 MI':-',GG"r IIP 711 '/C
Al l : V.P.:

Application (or other g.ises

'

UJU1
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3.

CARBON DIOXIDE LOW RANGE TUBE | NO. 2L
Performance

Calibration
Scale

Measuring
Range

Detecting
Limit

0.25-3.0% ln-1)

0.13 -0.25% (n-2)
0.25-3.0% ln-1)
3.0 - 6.0% In-'/il

0.025% ln-2)

Color Chang

Sampling Til

Shell Life

g

ne

White • Purple

2 minutes/pump stroke

3 years

Detection Principle
Carbon dioxide reacts with hydrazine to form carbonic acid monohydrazide. which
discolors redox indicator (crystal violet).

CO, + N,H, —NH, NHCOOH

Interferences:
Other gases and vapors do not affect the tube reading.

4.1 Standard Gas Generation Method: Cylinder bottle gas & dynamic gas (low
system

4.2 Method of Analysis: Gas chromatography (TCD)

Dangerous & Hazardous
Properties_________

T.L.V. -6000 ppm
STEL • 150OOppm
F.L. •

Co ncenlratio n
2.5%
10%
12 - 15%

Physical Ef fects
No effect for a few hours
Can endure for a few minutes
May cause death in exposures for
several hours

Physical Constants
C.F.: CO,
AIT:

M.W.: 44.01
V.P.:

S.G.: 1.53 M P.: -56.G"C B.P.:

Application for other gases

CARBON DIOXIDE EXTRA LOW RANGE TUBE NO 2LL
1. Performance
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Wi nd '

2 m i l l .

S yciii
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""
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Detection Principle

Carbon dioxide reacts with hydrazine to form carbonic acid monohydrande. which
discolors redox indicator (crystal violet).

CO, + N,H. NH.-NH-COOH

Interferences
Ammonia

Concentration Result Comment

Up to I.OOOppm No ellect At more than 1.00O ppm gives
minus error

Carbon monoxide Up to 500 ppm
Sulfur dioxide Up to 30 ppm
Nitrogen dioxide Up to 30 ppm
Clilorme Up to 20 ppm

4.1 Standard Gas Goi.ur.iiion Methods: Cylinder bottlo u»s & dynamic gas (low
syslnm

4.2 Method ol Analysis: G.rs chromntogiaphy ITCDI

Dangerous & Hazardous
Properties__ _____
T.L.V. - 5000 ppm
STEL - 15000 ppm
F.L. •

Concentration

2.5%
10%
12 — 15%

Physical Ef fects

No e f f e c t for a low hours
Can endure for a few minutes
May cause death m exposures for
several hours

Physical Constants
C.F.: CO,
AIT:

M W.: 11.01
V.P.:

S.G : t .SJ M.P.: -'jti u"C II.P.:

Application for oilier q.i>t.-s

/HOJ
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INSTRUMENT OPERATING PROCEDURE
HNU TRACE GAS ANALYZER MODEL PI 101

SCOPE AND APPLICATION

The Trace Gas Analyzer (See Figure 1), is a portable instrument used to detect, measure,
and provide a direct reading of the concentration of a variety of toxic gases in the air. The
analyzer employs the principle of photoionization. The sensor consists of a sealed
ultraviolet light (UV) source that emits photons with an energy level high enough to ionize
many trace species, particularly organics.

The analyzer consists of a probe, a readout assembly, and a battery charger. The analyzer
has a concentration range from 0 PPM to 2000 PPM.

Reference:
Instruction Manual Portable Photoionization Analyzer Model PI 101.

Apparatus:
HNu Model PI 101

Battery Charger

Probe options: 9.5 eV, 10.2 eV or a 11.7 eV UV lamps.

Calibration Kit - Kit containing a gas cylinder of isobutylene at concentrations of 52.1 PPM
and 59.7 PPM (check the concentration marked in the cylinder provided) for the 10.2 and
11.7 eV probe respectively, and a gas regulator.

1.0 DETAILED DESCRIPTION

1.1 Meter
Indications of the instrument are displayed on a meter, visible through a window on the top
face of the instrument case (See Figure 2). A mark on the scale, "BATT CK", represents
the minimum permissible battery voltage, as an indication of the state-of-charge of the
battery. The meter face has a scale from 0 to 20.
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TRACE GAS ANALYZER

FIGURE 1

1.2 Controls and Indicators
The control and indicators are located on the front panel of the readout assembly (See
Figure 2) and are as follows:

1.2.1 FUNCTION switch, a switch with six functions: OFF, BATT, STANDBY, and
ranges of 0-2000, 0-200, and 0-20.

In the OFF position all operations are OFF; in the BATT position, checks the
condition of the battery; in the STANDBY, all electronics are ON but the UV
light source is OFF.
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FIGURE 2

1.2.2 ZERO adjustment, with the Function Switch in the STANDBY position, this
potentiometer is used to adjust the reading to zero.

1.2.3 SPAN, this vernier potentiometer is used to set the gain of the amplifier to give
direct readings of the trace gas concentrations in ppm. The whole number of the
setting appears in the window of the control, decimal appears on the dial. A
lock secures it at a specific setting.
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1.2.4 HI-VOLTAGE, this is a normally open microswitch. Switch is open when cable
not connected. Switch is automatically closed when the cable is attached. This
switch may also be closed manually during maintenance checks of the readout
assembly without the probe cable attached.

1.2.5 ALARM SET (optional), a potentiometer that turns the audible alarm ON and
OFF and sets the ppm level at which the alarm sounds.

1.2.6 LOW BATTERY INDICATOR LIGHT, illuminates when the battery is
discharged, indicates need for recharge. Readings may be taken while the unit is
being recharged.

1.2.7 RECORDER (optional), provides a record of readings while analyzer operates
unattended.

2.0 OPERATING PROCEDURES

The following procedures are to be used in operating the analyzer:

2.1 Unclamp the cover from the main readout assembly.

2.2 Attach the handle to the front part of the probe.

2.3 Connect the probe cable plug to the 12 pin keyed socket on the readout
assembly panel (Figure 1). Carefully match the alignment slot in the plug to the s

key in the connector. Screw down the probe connector until a distinct snap and
lock is felt.

2.4 Screw the probe extension into the probe end cap. The probe may be used
without the extension if desired.

2.5 The SPAN control is set when the instrument is calibrated, refer to Section 3
below. Do not move this knob unless you are calibrating the instrument.
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2.6 Turn the function switch to the BATT (battery check) position. The needle on
the meter will go to the green zone if the battery is fully charged. If the needle is
below the green arc or the Low Battery Indicator comes on, the battery must be
recharged before the analyzer is used.

2.7 Turn the function switch to the STANDBY position. Turn the zero adjustment
until the meter needle is at zero.

2.8 Turn the function switch to the appropriate operating position. Start with the 0-
2000 ppm position and then switch to the more sensitive ranges. The UV light
should be ON, confirmed by briefly looking into the probe to observe the
purple glow from the lamp.

WARNING

Do not look at the light source closer than 6 inches with unprotected eyes.

Check that the fan is working properly by using a "Sharpie" marking pen; put the
probe extension close to the tip of the pen and observe the needle deflect to the
right. If the fan is not working return analyzer for repair.

2.9 The analyzer is now operational.

2.10 Hold the probe so that the extension is at the point where the measurement is to
be made

WARNING

The instrument measures gases in the vicinity of the operator working and
breathing zone and a high reading when measuring toxic or explosive gases
should be cause for action for operator safety.
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2.11 Take the readings as desired taking into account that air currents, or drafts or
power lines in the vicinity of the probe tip may cause fluctuations in readings.
Change the ranges as required.

2.12 After completion of use, check battery condition as described in paragraph 2.6.

2.13 Turn function switch to OFF position.

2.14 When not operating, leave analyzer in assembled condition, and connected to
battery charger.

2.15 When transporting, disassemble probe and extension from readout assembly and
return equipment to its stored condition.

2.16 Calibrate daily as indicated in Section 3.

3.0 CALIBRATION

The PI 101 Analyzer is calibrated at HNU Systems with certified standards of benzene,
vinyl chloride and isobutylene. The analyzer is calibrated in the field with a certified
standard of isobutylene. The analyzer is designed for operation at ambient conditions anc'
therefore the gas standards used for calibration should be delivered to the analyzer at
ambient temperatures and pressure and at the proper flow rate.

3.1 Calibration Procedure
3.1.1 Turn the function switch to BAT. The needle should be in the green region. If

not, recharge the battery.

3.1.2 Turn the function switch to STANDBY. In this position the the lamp is OFF and
no signal is generated. Set the zero point with the ZERO set control.
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3.1.3 Turn the function switch to the 0 -20 or 0-200 range. Adjust the SPAN contro l
setting to 9.8 when using the 10.2 eV lamp and to 5.0 when using the 11.7 eV
lamp. For calibration on this range only one gas standard is required.

3.1.4 Connect the calibration gas as shown in Figure 3. The small cylinder included
with the HNU unit contains Isobutylene gas standard. With the 10.2 eV lamp,
the concentration should be 52.1 PPM and with the 11.7 eV lamp the
concentration should be 59.7 PPM. NOTE: Normally the cylinders indicate what
concentrations to expect; make sure to check this before calibration.

ntoac EXTENSION

1/4- OLU"««1 M

WiUTT C3MNECTV3N

MCGUIAIOA |

CAJNOEH

CALIBRATION TEST SET UP

FIGURES
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Turn the function switch to the range position and note the meter reading.
Adjust the SPAN control setting as required to read the ppm concentration of
the standard. Recheck the zero setting (step 3.1.2). If readjustment is needed,
repeat step 3.1.4.

3.1.5 For calibration on the 0-2000 range, use of two standards is recommended. First
calibrate with the higher standard using the SPAN control for setting. Then
calibrate with the lower standard using the ZERO adjustment. Repeat these
several times to ensure that a good calibration is obtained.

3.1.6 If the span setting resulting from calibration is 0.0 or if calibration cannot be
achieved, the lamp then must be cleaned (see section 4).

3.1.7 Shut off the cylinder as soon as the reading is established.

3.1.8 The analyzer is ready to take measurements.

4.0 MAINTENANCE

Maintenance of the analyzer consists of cleaning the lamp, the ion chamber and the fan.
During operation of the analyzer, dust, moist or other foreign matter can be drawn into the
probe forming deposits on the surface of the UV lamp or in the ion chamber. This
condition is indicated by meter readings that are low, erratic, unstable, non-repeatable, or
drifting, or show apparent moisture sensitivity.

4.1. UV Lamp and Ion Chamber Cleaning.
Disassemble the probe by first removing the exhaust screw at the base of the probe
adjacent to the handle (See Figure 4). Grasp the end cap in one hand and the probe shell
in the other, gently pull to separate the end cap and the lamp housing from the shell.

Hold the lamp housing with the black end cap upright. Loosen the screws on the top of the
end cap, separate the end cap and ion chamber from the lamp and lamp housing.
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CSNUCCTC*

PROBE ASSEMBLY

FIGURE 4

CAUTION

Care must be taken so that the ion chamber does not fall out of the end cap or
the light source does not fall out of the lamp housing.

Turn the end cap over in the hand. Tap lightly on the top. The ion chamber should fall out
the end cap into the hand. Place one hand over the top of the lamp housing and ti l t
slightly. The light source will slide out of the housing.
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Exercise great care in doing so to prevent inadvertent damage to these components.

4.1.1 For the 9.5 and 10.2 eV lamps:
a. First clean by rubbing gently with lens tissue dipped in a detergent solution.

If this does not remove deposit, apply a small amount of HNU cleaning
compound (PA101534) directly onto the lens of the lamp and spread evenly
over surface with a non-abrasive tissue.

b. Wipe off compound with a new tissue.

c. Rinse with warm water or damp tissue to remove all traces of grit or oils
and any static charge that may have built up on the lens. Dry with a new
tissue.

d. Reinstall lamp in the detector and check analyzer operation. If
performance is still not satisfactory replace the lamp.

4.1.2 For the 11.7 eV lamp:
a. Clean by putting a freon or chlorinated organic solvent on a tissue and

rubbing gently.

b. DO NOT CLEAN THIS LAMP WITH WATER OR ANY WATER
MISCIBLE SOLVENTS (such as methanol or acetone). IT WILL
DAMAGE THE LAMP.

c. DO NOT USE THE CLEANING COMPOUND USED FOR THE 9.5 OR
10.2 eV LAMPS.

4.2 Ion chamber Cleaning.

Inspect the ion chamber for dust or paniculate deposits. If such a matter is present, the
chamber can be cleaned by removing the outer Teflon ring, and the four screws holding the
retaining ring. Carefully remove the retaining ring aside (Note: this ring is soldered) and
remove the screen. A tissue or cotton swab, dry or wetted with methanol, can be used to
clean any deposits. Let the liquid dry before reassembly.
Reassemble the probe and check analyzer operation. If performance is still not satisfactory
replace the lamp.
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4.3 Fan Cleaning
Remove the pogo contacts and the retaining screw shown in Figure 5.

a. Lift up top supporting fan and slowly pull fan out. CAUTION: the fan does
not come out all the way; it is attached to the wires.

b. Blow into the fan to remove any dust particles. If the fan does not move
freely, check for any larger particles that can be removed without damaging
the impeller rotor or the blades.

c. Check for wiring connections at fan motor and at probe cable connector (J3
pins A and C).

Reassemble the probe by first sliding the lamp back into the lamp housing. Place the ion
chamber on top of the lamp housing, making sure that the contacts are properly aligned.
The ion chamber fits only one way.

Reassemble the probe by first sliding the lamp back into the lamp housing. Place the ion
chamber on top of the lamp housing, making sure that the contacts are properly aligned.
The ion chamber fits only one way.

Place the end cap on top of the ion chamber and replace the two screws. Tighten the
screws only enough to seal the O-ring.

CAUTION

Do not over-tighten these screws.

Line up the pins (pogo contacts) on the base of the lamp housing with the pins inside the
probe shell. Gently slide the housing assembly into the probe shell. The end cap should
meet the probe shell evenly after final assembly. If not, the ion chamber may be installed
wrong.
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•PAINING

»OCO CONTACTS

FAN/LIGHT SOURCE ASSEMBLY

FIGURE 5
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CAUTION

DO NOT FORCE the assembly into the shell. It fits only one way.
If it does not reassemble readily, remove the check pin alignment, Check to ensure pogo
contacts are not bent. Refasten the exhaust screw at the base of the probe.
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1.0 SCOPE AND APPLICATION

1.1 Procedure is intended to assure proper receipt of saaples and
entry of sample receipt data into lab management system. This
process is referred to as "logging in/log-in of samples".

1.2 Samples are received daily (Monday - Saturday) from both
commercial carriers and clients. Samples may be received in
either ETC Shuttles or in client provided containers. Special
arrangements should be made for ETC Saturday receipt situations.

1.3 Upon receipt ETC must maintain custody and must maintain samples
at a temperature of 4° +/~ 2°c-

1.4 All receipts must be documented in a "loglink" log book. At a
minimum the following information is required:

Carrier or courier identity
Client identity
Number of Shuttles (or client provided containers)
ETC sample number(s) received
Date of receipt
If a problem note(s) was required (Yes or No)

1.5 All deficiencies are documented on an "ETC Problem Note" cr
equivalent (Appendix 9) .

1.6 Samples are logged in on an ETC "log-in" form which documents
the number and type of bottles received, all order information,
comments regarding the samples and any other information
requested by the individual work group managers. Log-in for^s
may be generated through the ETC data base or manually.

1.7 An additional "Log- in form" is used for USEPA-CLP samples, which
documents additional pieces of specific USEPA-CLP information
for the case file. This form is used with and replaces in
certain instances the standard problem note form.

2.0 SAFETY

2.1 Read ETC Safety Manual before proceeding.

2.2 Wear the following while working with any sample

2.2.1 Lab coat
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2.2.2 Safety-shield glasses

2.2.3 Gloves, Solvex (Baxter G7197 or equivalent)

2.3 Wear ETC provided OSHA approved respirators as required.

2.4 Use ventilation hoods as required.

3.0 APPARATUS AND MATERIAL

3.1 Pliers

3.2 pH indicator strips, wide range (S/P jfP1119-lA, or equivalent)

3.3 Capillary pipette (Kimble #71900, or equivalent)

3.4 Temperature monitoring device, calibrated

3.5 Clean work surface

3.6 Terminal and printer

3.7 Black ball point pen

4.0 PROCEDURE

CAUTION: DO NOT write on any custody document except as indicated en
attachments. Use black ball point pens ONLY. These are legal
documents which become part of the final report provided to the
clients. Do not write on ETC "CC2" custody form.

4.l Opening ETC Shuttles

4.1.1 Segregate Shuttles and client provided containers by
workgroup. Determine work group priority. Notify
supervisor if shipping containers cannot be assigned
to a work group.

4.1.2 Reconcile number of Shuttles received with the
corresponding airbill. If discrepancies exist, alert
the Technical Project Manager (TPM) so that proper
actions may be taken.

4.1.3 Note status of seal integrity. Open Shuttle by
breaking seal with pliers. Remove all custody
documents (CC1, CC2, NJDEP and any others provided by
clients, Appendix 1, 2, 3). Document time and date
of Shuttle opening, Shuttle identification number and



ETC Corporation Network Document

Ti ' l 'E Jg : : EK!~iBlL3C8J t/?g~Tn
Revision 13
Ezfective:i;

Page 3 of 9

custody seal number on custody form(s). If custody
seal was not present write "NONE". Notify TPM and
document on Problem Note.

4.1.4 Open unlabeled Shuttles first.

4.1.5 Insert temperature monitor into the Shuttle between
the sleeve and the wall. Close the Shuttle. Allow
reading to equilibrate.

4.1.6 Review custody form(s) for completeness (signature,
date, seal number, etc.). Notify'the TPM of all the
comments made by the samplers.

4.1.7 Document integrity status of seal on custody form(s).

4.1.8 Reopen Shuttle if necessary to read temperature.
Record measurement on custody form(s). Notify TPM if
temperature measurement is NOT between 2-10°C and
document on Problem Note.

4.1.9 Carefully remove bottles from Shuttle. Match ETC job
numbers against information on custody form. Line up
bottles by job number. Document nonconformances on
Problem Note.

4.1.10 Check and record the condition of each bottle on the
custody form(s). Document if headspace is present in
TOX and VOA bottles; if bottles are empty or broken,
etc. Notify TPM and document nonconformances en
Problem- Note.

4.1.11 Check pH of all samples which were to be preserved.
DO NOT CHECK preserved VOA samples. For each sample
remove a small aliquot using a new capillary pipet.
Dispense aliquot on pH paper. Acid preserved samples
should have a pH <2 and basic preserved samples should
have a pH >12. Preservatives that should have been
added at the time of sampling are on the CC1 custody
form. Note observations on the custody form(s) by
placing a check mark (" ") next to the preservative
which was to be added. Notify TPM and document
nonconformances on Problem Note.

4.1.12 Sign and date custody form(s) and air bills. Bring
custody form(s) , air bill, any other documentation and
Problem Notes to TPM in log link jacket.
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4.4.1 Log onto SYSA and access FT CSLIST.

4.4.2 Enter ETC job numbers as requested.

4.4.3 Check A-types on resultant CSLIST against the custody
form(s) and bottles received (Appendix 7) .

4.4.4 If a loglink number is present, add the new receipt
to that link. (NOTE: presence indicates that the
sample had previously been received or may be
indicative of sampling problems.) Document on Problem
Note and describe cause if known.

4.5 Generation of a log-in form (Appendix 8).

4.5.1 Log onto SYSA and access TR ELOGN.

4.5.2 Generate a separate log-in for each individual client,
facility and turnaround time. Log-ins are referenced
by the assigned loglink number (Step 1.4). Problem
Notes must be initiated for all discrepancies.

4.5.3 Record air bill number. If air bill was not received
enter "NONE".

4.5.4 Record matrix of each sample.

4.5.5 Record the analyses requested.

4.5.6 Assure that client name matches log-in.

4.5.7 Verify that actual sample matrices match these
documented on the log-in. Enter the actual matrix in
the appropriate area on the log-in. Use best
judgement. Record discrepancies on Problem Note.

4.5.8 Record number of bottles received and analyses
required.

4.5.9 Record presence or absence of client custody form(s),
EPA or state traffic reports and/or SAS packing lists
in comment section.

4.5.10 Document if samples are aliquotted. Aliquotting is
necessary if sample bottles are received broken or
additional analyses are requested after Shuttle
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4.1.13 If shuttles are received empty.

1. Remove the contents for cleaning.
2. Complete custody form(s) as in Steps 4.1.3,

4.1.7, and 4.1.12.

3. Bring forms to TPM for follow-up action (dryvell,
cancellation, etc.).

4.2 Opening non-ETC Sample Shipping Containers

4.2.1 For each client identified sample, have TPM assign an
'ETC job number. Verify that client ID number(s)
match custody information. Document discrepancies on
a Problem Note.

4.2.2 Label client bottles with ETC Job number, analysis
required, bottle number (for example, if 3 aliquots
of one sample are received, label 1 of 3, 2 of 3, 3
of 3) .

4.2.3 Initiate an ETC "Chain of Custody" form and any others
required by clients (Appendix 5).

4.2.4 Proceed with Step 4.1.5.

4.2.5 Refer to Section 4.6 for receipt of USEPA CLP samples.

4.3 Receipt of Client Deliveries

4.3.1 Document receipt in "ETC Client Delivery" logbook.
At a minimum record client identity, address and
sample description. Logbook is shared by all work
groups.

4.3.2 Request that client sign log book as the relinquisher.

4.3.3 Sign as receptor. Record date and time in the
appropriate column.

4.3.4 Complete an ETC "Client Chain of Custody" and any
forms required by the client (Appendix 6, 4) . Provide
a copy to the client.

4.3.5 Proceed with Step 4.1.5 or 4.2 as appropriate.

4.4 Generate a CSLIST (optional if automated log-in is un-
available). If automated log-in is available, go to Step 4.5.
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shipment. Notify TPM before proceeding.

Summarize all problems on Problem Notes in the login
comment section.

Secure ETC "Spec" Sheet(s) for sample(s).
number on log-in.

Record

Review log-in form upon completion. Sign log-in.

Color code (dot) bottle caps with the assigned loglink
number .

Samples to be sent to subcontract labs.

1. Identify samples

2. Initiate a subcontract "Request for Analysis"
form. This form serves as a custody document.
Refer to Appendix 10.

3. Bring a copy of the "Request for Analysis" form
to the TPM or designate.

4 . Pack samples in an ETC Shuttle or prepare for
pickup as appropriate. Include the original
"Request for Analysis" form.

Place all samples in designated cold storage area(s) .

Link samples into the system by logging on SYSA
and accessing TR LOGIN. Enter the following when
requested:

Operator ID: [Type first and last name initial and
last four digits of social security number]

Edit All N/Y: [N] <R>
R-Date N/Y: [Y] <R>
Due-Date N/Y: [Y] <R>
F-Code N/Y: [N] <R>
Next Loglink: [Type in loglink number] <R>
Next Jobnum: [type in job number] <R>
Red'd Date: [Type in accurate sample receipt (YYMMDD) ]

Due-Date: [type in due date from the top left hand
corner of the screen] <R>
Up-Date: [Y]



ETC Corporation Network Docunent

TITLE :';:•;: :::;i'::::;': ••.! ETO-Ediscas 'Log-In' Procedure-;:
Revision *3
Effective
Data

Page 7 of 9

4.5.18 If gnpigg are fron NJEEP, initiatB 'tEP-077"
(Internal Chain of Custody). Refer to SOP
SMS01600.ED.

4.5.19 Attach ETC "Spec" sheets and NJDEP "DEP-077" fora (s)
to log-in. Circulate original log-in and copies as
directed by each work group. Hand deliver all EMZRG
turnaround log-ins directly to the responsible
individuals for each analytical cost center. Copies
of all log-ins must go to Planning and Project
Services in addition to designated work group
personnel.

4.6 Receipt of USEPA CLP Samples

4.6.1 .A USEPA case is initiated by a telephone call fron the
Sample Management Office (SMO) to the designated
ETC/Edison contact.

4.6.2 The information given by the SMO follows: contract jf,
bid lot (if applicable), case |, region, ship date(s) ,
number of samples, matrix, level , and parameters.

4.6.3 The work group designated to analyze USEPA CLP samples
will be notified; the original documentation of the
SMO telephone contact will be retained for inclusion
in the case file.

4.6.4 USEPA samples are shipped by overnight courier. At the
time of courier delivery, the sample custodian
verifies that the number of containers recieved
matches the information on the airbill. The sample
custodian signs the airbill with the date and tine of
delivery. The airbill is retained for inclusion in the
case file.

4.6.5 Proceed with Sections 4.1.5 through 4.1.13, 4.2.1
through 4.2.3, Sections 4.4 and 4.5, and the following
Sections 4.6.6 through 4.6.12.

4.6.6 The unopened ice chests are inspected for the presence
or absence of intact custody seal(s), intact strapping
tape, or evidence of damage. This information is
recorded on the USEPA Traffic Report (TR) and othe
documentation.

4.6.7 All samples should be listed on the TR present in the
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cooler(s). The TR is completed.

4.6.8 The "USEPA Sample Log-In" form is utilized to document
additional pieces of specific information for the
case.

4.6.9 If there are any questions or discrepancies noted on
the receipt of the samples, the SMO is notified
immediately by telephone by the designated ETC/EDison
contact or technical project manager. A record of the
clarification (which may be attached to the USEPA
SAmple Log-In Form) is retained in the case file.

4.6.10 The receipt time and date stated on the airbill is the
Verified Time of Sample Receipt (VTSR); all holding
times start from this date.

4.6.11 The completed TR is returned to the SMO within 3
calendar days following receipt of the last sample in
the sample delivery group. A copy of the TR is
retained for the case file.

4.6.12 The empty ice chest is shipped back to the return
address indicated within 14 days of case reciept at
the facility.
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o NJDEP Contract X-408.

o USEPA CLP SOW for Organics, 2/88.
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o Revision 3 includes detail regarding receipt of USEPA CLP
samples.
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deliveries
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USEPA Traffic Report
ETC "USEPA Sample Log-In" Form.
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En\ tmnmentjJ Sea, NO.

CHAIN OF

Company:
1

Fac i l i t y /S i te :

Actress.

Cfmficj(i.m( ..rp. \,^ ——————— -,_jr- . ~ ̂  <_ ,

CUSTODY FORM (CC1) QPIG.NA, DateSeal^ ?0"J9xi? c fib

--- 1 Aftn.: ^

———— — ————————————————— - — / Phone: ^"

x /

SAMPLE IDENTIFICATION, , ————— 2 —————————————
Facil i ty: •

Sample Point:

Source Ccces:
Wen iWi Cui'
Soil iSi B.ve

MMBHHÛ HMBHHMĤ HBBT / i

rW-ID.UiPi/ ii iCi/ jm£i \^c\0m2.^\ N i 4 i / i 5 i | i , i
':t Ccct v -^ r 5*^3-1 s-.in '0 Sun 3*f S ta r - T-r-t r j = Sf- - c _ - j
m^l'C.I I'tM ;ujl,tyi lYY'MM.ill . 'J«30 1( : CC«] .4.-...,.,,.

all . (0) 3o::cm Secimem . i2) Suf'ace inccunameni / . .(i) Leacnate Collection SYS. ... iCi 0:~e' ,r:
r/S:r«am |P) Gen«-a!ior. P-ini iGl Treatment Facility . . /. |T) Lake/Ocean.. . . . . . . . (Li Siec.fv

SHUTTLE CONTENTS
BOTTLE

No

2

2

1

1

1

4

1

2

)-

Typ«

uuo*

UOA

US

UT3

TB

EXT

MET

SULF

Size 1 Preserv.

40

40

40

40

40

1000

1000 |

NCNE

HCL

HCL

cc/ns

GC/HS,

NONE

/HNQ3

125/jy^/NAGt-

ANALYSIS I

HPT/UCLfiTILES

PT/UOLATILES

UQA SCREEN

UNPRES TB

L-

TRIP BLANK 1

Ex t rac t ab lea I

HETALS \

SULF IDES \

\

L \

SAMPLER | LA3
Fill. (Y/N)

^/
A/

fj

M
A/
A/

Observations | Obs«rvaticns

/ \i/ y
i/ C/9f A eo
/ /^V- ^- //t/ // I

I/, \

/ ^
-y^ —— T^ ——————

^

CHAIN OF CUSTODY CHftONICLE

1.
Shuttle Opened By: (prirtf)

i Signature: .-£g•>>•>».-t̂ <

2.

j I have received these materials in good condition from the above
! Name: Signal

Date: Time: Remarks:

I have received these materials in good condition from the above person.
Name: Signature:

' Date: Time: Remarks:

4.
Shuttle Sealed By: (print)

Signature:

SHUTTLE»
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FIELD PARAMETER FORM (CC2)

ETC JOB #.

Sample Point \U\ Pi

FIELD PROCEDURES
y ,__ I

ST P'JPGE
m Cocu

A7 = 3 VCU ̂  CASING

SAMPLING METHOD:

Sampler Type I rL

Sampler Material

Tubing Material

Sample Composited

A-Submersible Pump
B-ISCO
C-Bladder Pump

A-Teflon
B-Metal

A-TeMon
B-Tygon

0-Oipce"BoUle
E-Bailer
F-Scoop/Slovel

C-PVC
D-Piastic

C-?olyeihyiene
0-Silicon

X-Other

X-Other

X-Othei

Well Elevation (ft/msl)
Depth to Ground water (ft)
Groundwater Elevation (ft msl)

FIELD MEASUREMENTS

I I I I I I I Well Depth (ft)
I I I I 1 I I Sample Depth (non-well) (ft)
I I I I 1 I I

I I [

I I I I

1st I

2ndl

3rd I

4th I

iirrn(STO)

<STO>

1st

2nd

urn/cm
' I

0"

I I I I
Sanip4* Ttmp

'5TD) 3rd

4th

urn/em
1123'C

urn/em
II 2S 'C

urn/em
it 25 'C

NTU
TurttMlty

FIELD COMMENTS
Sample Appearance:

Weather Conditions:
Other:

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered

Sampler: Employer.

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols.

9fa
(Olltl

ORIGINAL
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•C/So
EW J E R S E Y D E P A R T M E N T OF E N V I R O N M E N T A L PROTECTION

CHAIN OF CUSTODY RECORD WITH SHUTTLE
L'se Qr.e Farm for Ezc'n Szmsie S'nsded Areas fcr PEP F.tid L':e C".:

NAME OF UNIT
AND ADDRESS

Na.r.e of Psrsonts) Preparing Containers; for Samoie S h u t t l e
N'arr.e ̂ ^^H^IH^^ Title ^ Agency

Title Aiencv
Date a b o v e - m e n t i o n e d Person's) f, -\ />, ir
Placed Coniaanert 's l in Sample Shut t le ^- / -L£- / _L2.

Military T Laboratory Aff ixed
Sample Shuttle Seal No. D I

Name of Pe:son(s)
Breaking Laboratory SeaJ
on Sample Shut t le
and Taking Field Sample
Date Laboratory
Sample Shu t t l e Seal No. C] O 54 ^^ Broken

Time (Mil) Seal Broken
Ur.d Sampling Begun

FIELD SAMPLE NUMBER
CONTAINER
NVMBER(S)

VOLLXE OF
CONTAINERS

z

LAB CONTROL NO.

DESCRIPTION OF SA.MPLE

Date Sampling Completed & Field iO r-t Q H
Seal Affixed to Sample Shuttle j-L/_ / L/_ /-j-V

Military Time Field Affixed
Sample Shuttle Seal No.

.aboratory Person Breaking Field
Seal on Sample Shuttle & Accepting
Responsibility for Sample Title

. ,Field Sample Seaf No. J eBroken Military Time Seal Broken

SAMPLE RELINQUISHED BY RECEIVED BY DATE TIME REASON FOR CHANCE OF Cl'STC C Y

COPIES: Cold • ContaintrlShutttt Preparation Receipt
Yellow • Analyst Chain of Custody

finJc • Field Sampler Receipt
White -Sample Custodians Chain of Custody
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CE= CC9
1C. 36

STATE OF NEW JERSEY
D E P A R T M E N T O F E N V I R O N M E N T A L P R O T E C T I O N

T R E N T O N . N E W J E R S E Y O S c Z f

CHAIN OF CUSTODY WITHOUT SHUTTLE

• A M E O F U N I T A N D A D D R E S S :

5 A . M P L E ; N u m s c r j
i M ' M B E R ! o'' !
! ' C o n t a i n e r s :

D E S C R I P T I O N O F S A M P L E S

c '

PERSON ASSUMING RESPONSIBILITY TOR SAMPLE: TIME D A T E

SAMPLE N U M B E R

"t. fC ^ ~

RELINQUISHED BY:

£' >- ' eT^ •"

RECEIVED BY:

ZTZ.

TIME

,+*

DATE

X* /=•

REASON FOR CHANGE OF CUSTODY .

/> ̂ £~L f t/ *-~7? 'y f-r-. t. s> ^ •

;

L-
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ETC

CHAIN OF CUSTODY

Company:_______AJ J D C (_____________ Job

Address: / x£Vw AJ

Atten t ion :

Sample Description:

CUSTOMER ID___________DESCRIPTION ETC

• / n

Sample (•) £ /
/

Sample (•) Received by» ^5"A<vtptg / U A ^ g ^ )

Time: c^ Sd> Date:
" '
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ETC

CLIENT CHAIN OP CUSTODY

COMPANY: ETC Corporation
284 Raritan Center Parkway
Edison, NJ 08818

Samples Relinquished by:

Samples Received by:

Time:

Number of Shuttles:
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&*•»)
Company Name

Logllnk

(*/. •f.t-/

Facility

/̂ X/̂ ^̂

T/A Date received

Shipper * of shuttles

Airbill *

Shuttl
*

999
103

m
348

Temp

7

9
8

Sample
Id

BF99

DUPLICATE

Revision

/'A/ - &.C K'l'i'? &

Sample
Date

09/26/90

09/26/90

W loot, 6^

Job*

HA3062*/

HA3064 X

1AP9/HPTVOA
1AP9/PESTCFPD)
1AP9/HET
1AP9/ACIO
1AP9/CY
1AP9/PTVOA
1CR(«6)
SPECVOA
SPECBH
SPECAA
SPECSUB

'tee Job HA3062

E LO( 811

Order Entry Comments
HA3062- SPECVOA: 7 DAY HOLDING TIME FOR HPT/VOLAT ILES.
HA3062-SPECVOA/ACID/BN/GC/AA/CV: TIER 1 DELIVERABLES REO'D.
HA3062- SPECSUB: RLEASE PROVIDE ALL RAU DATA AND OC INFORMATION
HA3062-UITH DATA PACKAGE.
HAJ064- SPECVOA: 7 DAY HOLDING TIME FOR HPT/VOLAT ILES.
HA3064-SPECVOA/ACID/BN/GC/AA/CV: TIER 1 OELIVERABLES REQ'D.
HA3064- SPECSUB: PLEASE PROVIDE ALL RAU DATA AND OC INFORMATION
HA3064-UITH DATA PACKAGE.

\tf\li?M, 3*'̂ ?. " ^fVcct/-', fi.£ft*'tf naffer
fjf?«>// x̂r/e/»t?f n&£f? fyeTTli? fop. p(t /st't'/fO,

/^ C/ <~ , ̂ /

APOS/ 1AP9/PEST(EC) APOS/
APOS/ 1AP9/PCB(EC) APD5/
APOS/ 1AP9/SULFIDE APD5/CHYN
APOS/ 1AP9/BH APOS/
APOS/ 1AP9/HCP APOS/
APOS/ 1AP9/HERB(EC) APOS/
AP05/CHYH SPECVOA APOS/
APOS/ SPECACID APDS/
APOS/ SPECGC APOS/
AP05/ SPECCV APD5/
APD5/CHYH J VU ,
\ T* 4' /'•cyv/ /^C^P 1

^̂ f̂ (/ >]/

V

Sample
Type

120

120

,

\

ô̂ ?̂̂
HPT/VOLATK 2)
40

SULFIOES( 2)
125

VOA SCREEN( 1)
40

"500 ~~~-̂ -»»| "
HPT/VOIATK 2)
40

SULFIDES( 2)
125

VOA SCRECWC 1)
40

Pa< 1j *• ^- ». j ]
Sumjilt Hgmt Conmcnts

-/.-. ^i. l~;> S> .-^

Problem note #: VCT$
1

-̂ ^
CY/K 2)
500

HEIALS( 1)
1000
TRIP BLANK( 1)
40

CY/T( 2)
500

HETALS( 1)
1000
TRIP DLANKC 1)
40

/*
ExtractobK 6)
1000
Pt/VOLATIL( 2)
40

UMPRCS IB( 1)
40

ExtractnblC A)
1000
PT/VOLATIK 2)
40

IIMPRES T0( 1)
40

L

" \
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OHM Corporation

Request for Subcontract Analysis and Saaple Chain-of-Custody

Naae of Subcontract Laboratory:

LoolinJUs); / Q Q b ̂  L&

Matrix: if.Z O Sampling date(s):

ETC Saaple
ID Numbers

Turnaround is 14 days unless otherwise indicated.
If deadline can not be net, contact ETC Subcontract Department - (201)225-6700
Send report and invoice to ETC Corp. P.O.Box 7808, Edison, NJ 08818-7808

ACIDITY
ALKA
NH3
NH3/D
ASBESTOS/EM
ASBESTOS/LM
BICARB
BOD
BROM
BTU
CARB
CA/CAC03
CHLOR
CL2/T
CL2/D
CL2/R
COD
COLI/F
COLI/T
COLOR/S
COLOR/A
CR(-r6)
CY( CHLOR)

Others: S/p££

The following analyses are requested:
CY/T
FLUORIDE
FORM/UV
HARD ,
N03 /
NO 2
N2/ORG
N2/TK
ODOR
0+G/GRAV
0+G/IR
PETHY/GRAV
PETHY/IR
PHENOLS
PHENOLS/DL
P04/T
P04/ORG
P04/ORT
PHOS
CY/REACT
SULFIDE/REACT
SOLIDS/T
SOLIDS/TD

1 | 1 1 1

SOLIDS/SZTL
SOLIDS/TS
SOLIDS/TV

' S04
SULFIDE
S03
STOFAC
TOX
TOX2
TOX4

" TOC2
" TOC4
TUR3
DW1/ABO

' DW1/RA225
DW2/RA228
AP9/SULFIDE
AP9/CY
COMPCV
FILT
HOMO
ECRA/PETHYIR

RQIL) b/iT/5 '<

Chain-of-custody (complete^appropriate section)
Option AiCourier pickup at ETC ;

Sanple(s) relinquished by ETC:_____s^ . _______/ /
Time:_________'SQf) » '_'/ P Date; <JI 3 7 IQrt

Sanple(s) received by:.
Time:_____

. .. X _
Date: 27/Xo

Option B;Sending sample from ETC
Shuttle sealed at ETC by:______
Date:________________ Time:. Seal Number:
Shuttle opened by:.
Date:__________ Time: Seal Number:
Seal intact? yes / no

Comments:___________

Shuttle contents in good condition? yes / no

flu* f«n M4T.01

C «*•
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ETC ————————————
USEPA SAMPLE LOG-IN

Case

Received Date:

Sair.ple Manager/Date: __________________/__________________

DIRECTIONS; Circle the appropriate answer and complete all blanks.

1. EPA Chain of Custody Form is present for all samples.
YES NO

2. Airbills present for all containers received. YES NO

3. Traffic reports/SAS packing list present. YES NO

4. Custody seals present on shipping containers. YES NO

5. Custody seals present on sample containers. YES NO

6. Sample tags present for all samples. YES NO

7. List any sample ID tags not included on chain
of custody records:

8. Condition of shipping containers: INTACT NOT INTACT

9. Condition of sample containers: INTACT NOT INTACT

10. Receiving documents are in agreement. YES NO

11. Problem numbers discussed with Sample Management Officer:

SMO Contacted By:

Name of SMO Contact:

Date: ____________

Rev. 10/90
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TITLE Internal Sample Tracking

jjApproval: Lab Manager
QA Manager

Doc.#ED22200CI
Revision f 0
Effective
Date 11/1/90

Page 1 of 4

1.0 SCOPE AND APPLICATION

1.1 The purpose of this SOP is to describe the mechanisms for
internal sample tracking at ETC/EDISON from receipt to f i n a l
analysis and to include examples of laboratory documents.

2 . 0 SUMMARY

2.1 Sample tracking begins at time of receipt, when a hardcopy login
form is generated and the sample is linked into ETC's computer
system for scheduling and tracking. Sample are placed in a
secured storage area by the sample manager as part of the log-
in process. The samples are accessed by authorized laboratory
personnel, utilizing laboratory chronicles to document changes
in custody.

2.2 Designated schedulers utilize log-in Forms and computer-generated
reports to prepare analytical batches, which are processed by
appropriate laboratory personnel. As work progresses en each
sample, changes in status are routed through schedulers\ who
update the computer system. Information from the computer system
is available in both hardcopy and screen versions, and is used
by ETC personnel to track the status of samples in the
laboratory.

2.3 When all analytical work has been completed on a sample, the data
batch is routed to the scheduler or other designated person
within each work area and the computer system is updated.

2.4 Any remaining sample and/or extract is held in a secured storage
area until at least 30 days after the issuance of the technical
report. At the end of 30 days, the sample is disposed of. ETC
retains samples and/or extracts samples for longer periods of
time in those cases where it is requested by the client or is
contractually required.
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3.0

Page 2 of 4

Safety

3.1 All appropriate safety precautions as described in the ETC Safety
Manual should be used when handling samples.

4 . 0 APPARATUS AND MATERIALS

4.1 Computer terminal with access to

4.1.1 AMSTAT

4.1.2 CSO5AM

4.2 Laboratory Chronicles

5 . 0 PROCEDURES

5.1 Samples are received at ETC in the sample management area. The
sample manager logs the sample in utilizing the procedures
described in SOPjf. ED21003 ETC/EDISON Log-in Procedure. At the
time of login, a hardcopy log-in form is generated and
circulated to appropriate personnel, including group schedulers,
and the samples are linked into ETC's computer system. The
samples are placed in a secured storage area.

5.2 The schedulers utilize the log-in forms and other co-purer
generated reports to prepare and schedule analytical batches.
The batch sheets are routed to appropriate personnel fcr
processing. The samples on the batch sheets are retrieved by
analysts and/or technicians from the secured storage areas.
Changes in custody are documented by the use of laboratory
chronicles, as described below:

5.2.1 Sample Preparation Chronicle

The analyst who signs under "set-up" claims custody of tie
sample from sample storage to the laboratory. Tie
verification of the supervisor's signature represents tie
completion of analysis and subsequent transfer of the
remaining sample back to sample storage, and of the extract
to the extract storage refrigerator.
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5.2.2 GC/HS Laboratory Chronicle

o Volatiles - The analyst who signs the analysis
chronicle claims custody of the sample frcn sample
storage to the laboratory. The supervisor's signature
represents the completion of analysis and transfer of
the sample from the laboratory back to the volatile
refrigerator.

o Extractables - The analyst who signs the analysis
chronicle claims custody of the extract from the
extract refrigerator to the laboratory. The
supervisor's signature represents the completion of
analysis and the transfer of the remaining extract back
to extract storage.

5.2.3 GC and HPLC Analysis Chronicle

The signature of the analyst represents custody of the
extract in the laboratory. The supervisor's signature
represents the completion of analysis and transfer cf
remaining extract back to extract storage.

5.2.4 Metals Laboratory Chronicle

The chemist who signs for preparation is responsible for the
transfer of • the sample from initial storage to the
laboratory. The supervisor's signature represents the
completion of sample analysis and transfer of remaining
sample back to initial sample storage.

5.2.5 Conventionals Laboratory Chronicle

The analyst who signs on the analysis log form claims
custody of the sample from initial storage to the
laboratory. The signature of the supervisor represents
completion of analysis and transfer of remaining sample back
to storage.

5.2.6 Percent Moisture Worksheet

The Form may be used independent of the Sample Preparation
Chronicle . The analyst who signs on the form claims
custody of the sample from initial storage to the
laboratory. The signature of the supervisor represents
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completion of analysis and transfer of remaining sample back
to storage.

5.3 As the sample progresses through the laboratory, changes in
status are routed through group schedulers, who update the
computer system as needed.

5.3.1 When sample preparation re-work is required for semi-
volatile organic analysis, a "Rework Required Form for
Sample Preparation" is initiated and the sample is
rescheduled for the re-extraction or other rework specified.

5.4 When all analytical work has been completed on a sample, the data
batch is submitted to the group scheduler or designate. This
person updates the computer system, and transfers the batch on
to the Report Production area for processing into technical
reports. Issued technical reports are stored in a secured area
on-site for a period of up to 1 year then transferred to an off-
site archive.

5.4.1 USEPA CLP Samples technical reports are purged with the case
file as contractually required.

5.5 Any remaining samples and/or extracts are stored in secured areas
for at least 30 days after the issuance of technical reports, or
for as long as requested by the client or contractually required.
After this period, the sample is disposed of as described in SGF =
SMS00501.ED.

6.0 QUALITY CONTROL

7.0 APPENDICES

7.1 References

7.2 Supplemental Document

7.3 Quality Control Criteria



APPENDIX

7.0 APPENDICES

7.1 References

7.1.1 ED21003 - SO? for ETC/EDISON Log-In Procedure

7.1.2 SMS00501.ED - SOP for Sample Disposal at EDISON".

7.2 Supplemental Documents

7.2.1 ETC login form

7.2.2 Copy of page from CS05 showing various status1 of sa-ples

7.2.3 Copies of laboratory chronicles

7.2.4 Copy of status change request form from the laboratory

7.2.5 Copy of Sample Preparation Rework Form

7.2.6 Copy of computer generated GC/MS schedule

7.3 Quality Control Limits

7.3.1 Not Applicable
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ETC LOGIN FORM



Company Name

LogI ink

facility

T/A Date received

Shipper 1 of shuttles

Airbill #

ShuttI Simple
Id

Revision

Sample
Date

Job*

ETC LOGIN SHEET

Order Entry Comments

Sample
Type

t?ag« 1 (JL 0
S mini I e H<jmt Comncnts

Problem note H:



COPY 07 PAGE FROM CS05 SHOWING VARIOUS STATUS' OF SAMPLES



Lab Sample Control Repo r t (CSC5A; ) :*:j .33: .^-3:~~

Joe NC Login* Xrna CLeDate Hold
<Sk,cs> JcELrk Team RecCate Date
Fac i l i t y S,TcP"t______Pnce

Sec/Sent
Location

A type CaBatcn
SP MS GC A A CV

93/11/59 0 0 / 3 0 / O C CL?:/
33/11/0* C.-'./
0 3 / 0 3 / 0 3 C-?:/9 3 / i i / c i c.=:/
:3/::/co c.?i/
5 3 / s : / c o C.PI/

2 =3/PS-
I 9/P^/."*
< -z/sr.3
S :13C
S^~ "«P

oar j j i j
C373315

Oi:u
Ci:3i

H133

/SPg-"-C,'SP: ccsrpT CNLV PC3 'S . / /• • H-CCV VESSCL. U-QCV HCaCCCPv,/'

'•?£:

i::::* zz-.i
3 5 5 : 7 j/SA,S

Flr^CSL.s.sX

;:/:i/:; ::/::/:3
(.;:/i:/js) 53/13/29

03 /00 /00
0 3 / 0 0 / 0 0

C-*'J
C'.Pl/
Cl.Pl/
Ci.Pl/
CLPl/

ilrs/ >-i i /«^3

i:?3/PC3
1IF3/PST
S?ECGCS?E:SP

CG73315
CG73315
CG70315

0:331
01031

H:33:
H1531
H1C31

« • • •
•,£r-

f^=:

icj i j* csi» jO/i i/:5 03/;o/:c CL-I/
35 = 37 uS/to (9J /13/J5) 9 3 / 1 3 / 3 0 Ci.Pl/

»! F:='.CBL=NK -M^ar 93/ io /3a CL?:/
30 /50 /00 CL»1/
O O / O C / O O CLP1/

1IF3/PC3
1IF3/PS7

CG70315
CG70315
OG70316

01531
01331

• • • i

N1031
H1331
H1031

/SP6CGC/BP: SEPCBT CNLV PCS-S. / /•• i»-wv VESBPL. zi-cav HBBCCCPV./*.

CJrfiESOLVS Facility Total: 3

Oaily Total: 3

Caily Tstals for 90/11/09 Jcoesint: 3



COPIES OF LABORATORY CHRONICLES



ETC CCs.r. L.-= Ci-RCVC.E Sarr.pie - r e z a r a t c.n j C C E A 7 O N C

JOB NO.
-- V
• 3r. T

I I I I
I I I I
I I

I I I
I I

! I

vES. f r

S2

COMMENTS:

PROCEDURE SIGNATURE O A T E
Q CCNT.NUCUS
d SEP. FUNNEL
O SOXHLET
L7J SONIFICATICN
n DILUTION
O 06 = IVATlCN

O CLEANUP
CD SETUP
O CONCENTRATION
CD SUPERVISOR

MATRIX UPDATES
Q I WATER DOS
D 2 SOIL D wiP
Q 3 COMPLEX G°°NE

S = !KE VCL m CCNC j^'-ni LOT \;_ • • '=£-

1 • 1
1 1

1
1

1

«'jR?.OCAT=S JvOL mi co«»c »«/»« | uC" !^_'-<fE =

)

* ORGANIC LiO. EhO:



PERCENT MOISTURE WORKSHEET

QC BATCH: ________________

CRUCIBLE CRUCIBLE
& DRY

NUMBER

CRUCIBLE WET SOIL SOIL CRY SOIL SOIL PERCENT
LCG WEIGHT WEIGHT WEIGHT WEIGHT WEIGHT MOISTURE
LINK (g) (g) (g) (g) (g) (%)

"T"

-D'

COMMENTS:

PERCENT MOISTURE SET-UP: _

PERCENT MOISTURE COMPLETION:

SUPERVISOR SIGNATURE:

DATE:

DATE:

DATE:



Ccrp.

Da t -

LABORATORY CHRONICLE : GC-MS D e p a r t m e n t

Instr._______ _______________

O ..1
.- a •

Tune f i ! e__
Sec. ? i I e__
M e r i-cd f i l e .
10 f i l e _ _
C= f s Is ___
A n a l y s t

swed by/Date.

Batch *'s ______

I_ Standards Updated.
I Da t e________6y_____

Tape . I n j . __u 1

Standard
Core
ppm

RI
I

DftTA
Fi le

in i t .
m 1 /g

ALS
O i l

Inj.
T i me Commen t s

R : redo , P : A r o c l o r search , * : Plus search
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ETC

ETC LOGLINK

ETC CORF -

METALS DEPARTMENT

LABORATORY CHRONXCLE

SAMPLES

CHEMIST DATE

Hg Prep ___________________ _______

AA Prep ____________________ _______

ICAP Prep ______________________ ________

Boron Prep ______________________ ________

SUPERVISOR SIGNATURE ___________________ DATE



ETC
TOTAL PHENOLICS
GW-Batch: ________

QC-Batcn: ________

Verified: _________

Instrument: _____

Method Ref: E?A 420.2, SW-846 9066 Page

Colorimetric, ALrtc-4AAP, w/Distiilation Date:

MOL: 0.050 mg/l Time: _

Matrix: Aqueous Analyst:

cf

Sea ETC Job * pH Int. Analyzed mg/l

Dilution

Factor

Reported

mg/l

Comments

Calculations

CV-10 5/90 Rev. 0



BATCH *:

ETC CORPORATION

CLP1 UPDATE FORM

___________ DATE:

SAMPLE 3'S OR ATTACHED CHRONICLE:

COST CENTER;
SP [ 3 MS [ ] GC [ ]

STATUS: HERE [ ] ACQ [ ]

ATYPE;
IFB/VOA, IFB/VO+1 [
IFB/BNA, IFB/BNA4-2 OR 20 [
IFB/PST [
IFB/PCB [
IFB/MET [
IFB/CVAP [
IFB/FLAME [
IFB/FURNACE [
IFB/ICAP [
IFB/CN [
PP/VOA [
PP/BN [
PP/ACID [
PP/PST [
PP/PCB [
O&PST/PCB [
PP/MET [
RC/MET [
EPTX/MET [
TCLP/MET [
TAL/MET [
M601 [
M602 [
M618 [
SPEC [

AA [ ] CV [ ] PR [ ]

WIP [ ] DONE [ ] BATCH [ ]

ECRA/VOA, ECRA/VO+15
ECRA/BNA, ECRA/BNA*25
ECRA/PST(GC)
ECRA/PCB(GC)
ECRA/MET
ECRA/CN
ECRA/PN
NJTSK/VOA, NJTSK/VO+15
NJTSK/BN, NJTSK/BN-l-15
NJTSK/ACID, NJTSK/AC+1
NJTSK/PST(GC)
NJTSK/PCB(GC)
NJTSK/MET
NJTSK/CN OR NJTSK/CY
NJTSK/PN
AP_/PTVOA
AP /HPTVOA
AP__/ACID
AP_/BN
AP_/HCP
AP_/PST(EC)
AP_/PCB(EC)
AP__/PST(FPD)
AP_/HERB
AP_/MET

OTHER :

[ ]
[ ]

L J

SUBMITTED BY:

UPDATED BY: DATE;



ETC
CL? 1 WORK GROUP

REWORK REQUIRED FORM FOR SAMPLE PREPARATION
Q HATCH NO.________

SAMPLE NO. FRACTION REASON (Refer to Key)

KEY:

(1) LOW/NO PEST SURR (11)
(2) LOW/NO BN SURR (12)
(3) LCW/NO ACID SURR
(4) HIGH PEST SURR (13)
(5) HIGH EN SURR
(6) HIGH ACID SURR (14)
(7) MS,MSD DO NOT MATCH
(9) BIPHASIC (15)
(9) NEEDS DILUTION (16)

.'] (1:5), [] (1:10) OTHER
[] ( )(WRITE IN)

(10) CONTAINS PRECIPITATE

EVAPORATED
BLANK CCNTAM.
WITH_______
NEEDS TBA
SULFITE CLEAN-UP
NEEDS COPPER
CLEAN-UP
LOW/NO SPIKE
HIGH SPIKE

REQUESTOR:___
AUTHORIZED BY:
QA OFFICER:__

.(MANAGER)
DATE:
DATE:"
DATE:'



Current date: GC/09/2U

Sequence:

Joc# Scm Amt Fraction

CAU910

*** MS SCHEDULING SKZET **•

Loglnk

1NJTSKU/VO+15 100629
1MJTSXU/VOA 100629
SPECVCA 100629 Ot)/6p DAlU

Start date:

Completion date:

- END OF
Signature:

Page: 1

Batch*: MS531C
Sched: 90 /09 /2U

Category: VGA

Xrr.d Hatch* Acq Wip Com.-ser.ts

~^"~<3^c^~s""^^~<&*V&W£ z#m

1
ture:

3>ue/1-2>*Mf7&.*
'"'-"• -ueziitfy

cP-tu/z&cJt'e^
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Production Planning & Control SOP 1.1; Logging In Samples

The following steps are completed for all samples as they are

received by CompuChem Laboratories (if for any reason a sample

requires special handling upon receipt, the Manager of Production

Planning and Control is consulted for directions as to the proper

handling and documentation of the samples).

• Before opening and while inspecting each sample, each
employee is required to wear protective clothing (lab
coat, safety glasses and gloves). These items need to
be worn at all times when in the marked areas (colored
line).

• Each sample container is inspected before opening, making
sure that it has not been damaged or opened during
shipment. For those clients using padlocks, sealing
tape, or custody seals, these items are inspected to
make sure that they are intact and this observation is
recorded on the chain-of-custody form (Attachment l).
If the custody seals, tapes, or padlocks are broken, one
must contact Customer Service (for commercial samples) or
the Sample Management Office (for EPA samples) for
permission to continue processing the sample.

• Each container is opened under the hood and checked for
breakage. The condition of the refrigerant is checked
(whether any ice remains or whether the cooling packs
are solid) and the temperature of a representative
sample (liquid samples only) is obtained by immersing a
clean thermometer in the sample. The temperature is
recorded on the Sample Record (Attachment 2).•

• The temperature and pH are recorded on the Log-In Sheet.
If a temperature or pH variance occurs, a QA Notice is
written and associated with the sample (Attachments 3-4).

• Receiving personnel must sign and date all chain-of-
custody documentation upon sample receipt and record any
discrepancies (sample matrix, for instance) on the chain-
of-custody form.



Section No. 1.1
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• The Supervisor of Sample Receiving must verify that the
Receiving Clerk has signed and dated the chain-of-custody
form.

• When a CompuChem SampleSaver is received, the SampleSaver
number is recorded on the Log-In Sheet and is entered
into the LMS system by number.

• Samples are removed from the shipping container and the
sample identification information on the sample bottles
is compared to the sample information on the traffic
sheets, packing lists, and Chain-of-Custody Form included
in the container (Attachments 5-11).* For EPA samples, Form
DC-1 is filled out as well, per USEPA SOW. If discrepancies
exist, the problem is noted on the Chain-of-Custody Form;
the Receiving Clerk notifies Customer Service (for
commercial samples) and the Supervisor notifies SMO
(for EPA samples).

• Each water VOA is checked for air bubbles and headspace,
and noted on the Chain-of-Custody Form as well as the
Log-In-Sheet.

• On each complete and correct EPA Chain-of-Custodv and
Traffic Report the statement 'Received in Good Condition'
is written or stamped, initialed and dated by the
receiving individual.

\

• On each complete and correct Commercial Chain-of-Custodv
the statement 'Received in Good Condition1 is written or
stamped, initialed and dated by the receiving individual.

* NOTE: For samples associated with NJDEP X-408, an NJDEP059
"Sample Analysis Request Form" will accompany the samples
upon receipt (Attachment 12).



Section No. 1.1
Revision No. 9
Date: September 10, 1990
Page 3 of 20

Received in Good Condition1 is intended to indicate that
the sample or samples were received intact with all
associated sample tags (if applicable), custody seals
(if applicable), pH for inorganics, and corresponding
documentation in order. All sample tags (if received)
regardless of condition are retained and stored in grey
folders which are produced along with sample records, for
CLP deliverables samples. If there are any discrepancies
in the documentation or other problems (such as breakage
of the containers or chain-of-custody seals), the
exceptions are noted on the appropriate documents,
initialed and dated.

4
The statement 'Received in Good Condition1 does not,
however, include sample temperature since EPA samples are
generally received at temperatures above the recommended
4°C. The temperature is noted on the sample Log-In
Sheets and the gray envelope.

Incoming samples are checked against SMO scheduled
receipts (for EPA samples) .

The sample is logged in on the Log-In Sheet Log, noting
the following items:

Case number Temperature

CompuChem sample ID Client name or order number

Receiving date (RD) Sampling date (SD)

Analysis codes Matrix

Volume received pH (Inorganics Samples Only,
see PP&C SOP 3.1)

For EPA samples, the samples' account data is entered
into the marketing section of the CLMS in order to
generate the order number and associated requisition
numbers. For commercial samples, customer service is
contacted to check for the existence of the order and
to receive requisitions for analyses. The order is then
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completed in the CLMS, and the EPA Scheduling Log
(Attachment 13) is also completed.).

The sample is entered into the sample receipt portion of
the CLMS in order to generate a CompuChem number for each
sample. The CompuChem number is filled in on the
accessioning log sheet (this completes the log sheet).

The CompuChem number is a unique, six digit identity
which is generated by the LMS system in numerical
sequence. It can be cross-referenced to the Client ID.

A CompuChem label is generated in numerical sequence,
with the CompuChem number. *

The samples are labelled with the CompuChem number by
wrapping each sample bottle with its computer-generated
CompuChem sample label. Sample labels are color coded,
and are to be rotated with a different color every 2 week
period by the Supervisor of Receiving or the Supervisor
designee.

Each Log-In Sheet is reviewed by the Supervisor of
Environmental Receiving to ensure information is
documented. After review each log sheet is stamped as
reviewed and initialed and dated.

The labelled samples are transferred to the secured,
locked walk-in cooler facility.

The CompuChem number is listed on the original Chain-of-
Custody Form next to the associated client ID when
possible.

The Quiz portion of the CLMS is accessed to produce the
worksheets for EPA sample analyses. For EPA samples the
system will generate volatile, semi-volatile, and
pesticide worksheets. For commercial and inorganic
samples, the appropriate worksheets are pulled from the
worksheet files; the analysis codes for these samples
should have been included with the packing information
and confirmed with Customer Service. All laboratory
worksheets are distributed to the appropriate Production
Planning and Control Planner.
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To produce EPA quality control worksheets for the QC
samples associated with a batch of samples, EPA Water or
EPA Solid programs of Quiz in the CLMS is accessed and
the samples' CompuChem Numbers are entered; these
worksheets are copied on green paper. To assemble
commercial QC worksheets, the appropriate green fraction
worksheets are pulled from the trays in the Shipping and
Receiving area. Separate QC Sample Records are used to
document the analysis of the QC samples associated with a
particular system and are put into green QC folders for
Report Integration. Included in the commercial folder
are the Sample Record (generated by the CLMS), a copy of
the order form, and, if necessary, a copy of the Chain-
of-Custody Record. *

Commercial file folders are assembled for Report
Integration; included in .the production sample's folder
are the Sample Record, Customer Sample Information Sheet
and Chain-of-Custody Record; the QC Sample Record is
included in the green Quality Control folder which also
goes to Report Integration.

EPA file folders are assembled for Report Integration;
EPA only has the Sample Record in the file folder.
A gray envelope contains all materials for the case
including: yellow copy of the OTR (Organic Traffic
Report), Chain-of-Custody, original air-bill, a copy of
the Log-In Sheet, a copy of the EPA Scheduling Log,

Custody Tags (if received) and a gray envelope contents
sheet (Attachment 9). The white copy of the OTR is
returned with a cover sheet to the EPA/SMO (Sample
Management Office) (Attachment 10).

If problems arise concerning received samples, Customer
Service is contacted (for commercial samples) or the
Technical Management Staff is contacted (for EPA samples
see below).

Samples are sometimes received from the EPA that should
not have been sent. Therefore, they require a transfer.
The following steps should be taken:

1. Fill out a new Chain-of-Custody Form using the
information on the sample tags.



Section No. 1.1
Revision No. 9
Date: September 10, 1990
Page 6 of 20

2. Sign the Chain-of-Custody in the first section
labeled "Relinquished By".

3. A Copy of Chain-of-Custody is kept for our records;
the original is sent with samples. A copy of the
paperwork received with the samples should also be
sent.

4. Notations are made on the Traffic Reports stating
samples are being sent to another laboratory.

Samples hand-delivered after business hours should be recorded as
follows:

1
1. The actual date of sample receipt shall be recorded

on the Chain-of-Custody (see Note).

2. The date and time of sample receipt are recorded on
the TRs as follows:

a. Organic Traffic Report

Date and time of receipt in Column F, sample
condition upon receipt.

b. Inorganic Traffic Report

Same as above >
The notation "H.D." (Hand-Delivered) or "Received by Corjnon Carrier"
should be recorded next to the actual sample receipt time and date.
The following calendar day shall be recorded in the block designated
for Receipt Date on the Organic/Inorganic Traffic Report.

Samples received after business hours are logged in like samples
received during regular business hours (page 1 of this SOP details the
procedure for logging in samples) .

Note: For New Jersey DEP Chain-of-Custody procedure, see
Production Planning and Control SOP 3.2 and the note on
page 2 of 19 of this SOP.
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Sample Record

Requis i t ion Number:
Case:
Turnaround: Priority:
Analysis Codes:

CompuChem Number:
Account Number:

Due:

Lab Instructions

_Re£e_i_v_in£ D_at_a_

Sample Identification: SS Code:
SS Number: Receiving Codes:
Date Received: Time:
Receiving Information:
Containers Received:
Katrix: Temp: Sampling Date(s):

_DeJ_iverab_l_es_

Deliverables Code:

Laboratory Repeat
Completion Date
Date-

Company Name:
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R e q u i s i t i o n Number : CompuChem Number:
Case: Account Number:

FOOTNOTES:

Applicable QA Notices:

Company Name:



ATTACHMENT 3
Section No. 1.1
Revision No. 9
Date: Septenier 10,
Page 10 of 20

QUALITY ASSURANCE NOTICE

CompuCheml_________________________
Sample ID___________________________
Case*
Type of Analysis_________________________
Receipt Date_________________________

The pH reading for the sample above was _ _ _ _, the required pH level is _ _ _ _.

The Client was contacted by a member of CompuChem's Environmental Marketing

Department. The Environmental Receiving Department was instructed to:

Preserve In-House
Analyze - Qualify with Notice
Dispose - Client will Resample
Subcontract Lab to Preserve

Supervisor Signature
Date

QANR2
900130
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Revision No. 9
Date: September 10, i s -o
Page 11 of 20

QUALITY ASSURANCE NOTICE

CompuCnem*_____________
Sample ID__________________
Case*_________________________
Type of Analysis____________________
Receipt Date

The required temperature for Environmental samples requiring Organic/Inorganic
i

Analysis is 4C (W-2C). The temperature on the sample above was „___ .

The Client was contacted by a member of CompuChem's Environmental Marketing

Department. The Environmental Receiving Department was instructed to:

Analyze - Qualify with Notice_________
Dispose - Client will Resample

Supervisor Signature
Date

QANR3
900130
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Pa

-,

'^^T

ge

.'So

13

:̂

of

'•^

2

(

<o

0

o :-rvi

i
ic

c
6i
uo
c

£

z
UJ

-*



Section No. 1.1
Revision No. 9
Date: September 10, 1990
J*age 14 of 20

COHPUCHEM LABORATORIES

date shipped date received
to consignee:__________ from consignee:

number of sample: __________________

consignee name: __________________

address:

DO NOT REMOVE: FOR COMPUCHEM USE ONLY



Section No. 1.1
Revision No. 9
Date: September 1C1, 1990
Page 15 of 20

PLEASE NOTE THAT ANY AND ALL FRESERVATIVE(S) ARE TO
BE ADDED BY THE CUSTOMER AT THE TIME OF SAMPLE COLLECTION

At the end of the sampling period, it is vital to ship the sample via express
transportation. To insure proper follow-up and prompt analysis, please call
1/800-334-8525 and provide us with the following information:

1. Date Shipped
2. Time Shipped
3. Freight Carrier
4. Freight Bill of Lading Number

Sampling Period

From:

Date ____________________

Time ____________________

To:

Date ____________________

Time

Company

Address

City & State _________________________ Zip Code

Sample Name/Number ____________________________

Return this form in the envelope provided and return with the SAMPLESAVER.

Thank you.

PLEASE NOTE THAT ANY AND ALL PRESERVATIVE(S) ARE TO
BE ADDED BY THE CUSTOMER AT THE TIME OF SAMPLE COLLECTION.
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C 193:

COMPUCHEM

CONTENTS OF FOLDER

DATE:

EPA: () ORGANIC ()INORG

CASE #:

COMMERCIAL: ( )

CLIENT:

NO. OF TRAFFIC RPTS:

ITEM

ORDER*:

Y N NA COMMENTS

2_
3_
4_
5_
6_
7

CHAIN-OF-CUSTODY
AIRBILL
DAILY LOG SHEET
TRAFFIC REPORT
TAGS
SMO COVER LETTER
SCHEDULING LOG

^:^()^o^m^m=o o n ^
.q o o
o o o
o o o

PROBLEMS/COMMENTS:

SAMPLE RECEIVING:
DOCUMENTATION CONTROL:
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= GOMPUCHEM
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•XX7LI D1LXTXH.Y C*OU? XWRevis ion No< 9

TJAJ7JC JLZPOM ITX) COTXA" §Date: September 10, 1990'
Page 17 of 20

1-ab Xaxe:
Code: Ko.r

Contract Ho.t C8-01-.
__ «XS Ko.t ___

Tull Caxpl« Analytic ?ric« in Contract! $_

SDG Ho./rir>t £i=?l« in SDC:
(Loveit IPX Sacplt Ku&bar
in first shipstnt of

•arples received under SDC)

la«t Saspl* in SDC:
(Highest ZPA Sasple Kusber

• .in last shipsent of
sa&ples received under SDC)

Saspl* Receipt Date:

Saspl* Receipt Date:
(KK/DD/YX)

ZPA Sasple K-o±ber> in the SDC (listed in alphanumeric order) t

1

1
l

It

«

u
u

-T 17

U

tt

K

Xotex There are a »axinua of 20 field «anples in «n SDC.

Attach Traffic Reports to this forn in alphanumeric order
(i.e., the order listed on this fora).

Sacple Custodian D&te
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SAMPLE LOG-JN SHEET

UbNtrne ^« ^

Racenrad Br fPrioi N«mtt to( ^ Q^

} R«eerr«d By {Sifn«xrck

0« Kuter.

SflBftt Dclr>«r
Cm^N^

1
SXSK^k^ ,

REMARKS:

i. cua4rs«i(t) ri^xM/AbMM*
Uuo/6rafc«

5. CuArfrSMtK^ . ,

a. QAM-rf-CBMrfr ft^»<//j>iMc*

- 4. Traffic K^anj «r PtucM/AbMM*
' r*dkU«Lijt

5. AbMI Airtai/Uckcr
t rR30^AtM««
4

4. AlAffl K.J

I

j 7. &M(4iT««» rreaeWAbM*-

S— ̂ t«T«c U**iSatLfau<

CMO^J

t. £tafl« Co*£6a*: t*+ajtnkm*/
UOi^

l
' 9. Doe* faf aau&M ••

OUEOv^ nOBTC^ tV^BC
rraru. ̂ U Mapic
«t«i<Cr«> Y«^b*

10. D^IL^^W-L^

ll.T«M>ii»'.«rf- ... _

StnpU Tr»arf«r

«~--— ,

A»»; .- ,_

«r ——————— ———————

«-

EPA
SAMPLE

•

.

CORRESPONOtNC

SAMPLE
TAG

«

•

.

ASSIGNED
LAB

9

-

•

•'

.

REMARKS:
CONDITION
OF SAMPLE

SHIPMENT, ETC

1

.*

,

/

Otic;

3/90
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SAMPUE ANALYSIS REQUEST FORM
SAM?LI LOCATION
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19SO

SAKLOF fACurr/

^Wnc

csot UXIUNC
OOULtt

ioeu coi i rrroft
JA*7U*<S>

fe~

DfYUJOW

OXTXAC7. JT-- |M .̂

Wjtu?
SXKTUHO.
^AX7I_L
fOlKTtD
SAMPLEsouncz coot

iAM/UMC
DATt
•nMiCWLJtAxruxuCAX
T1UI (klL)
UlffUNC FTXISHZD

AJSCliiA
(Un«T«^>
6U>lMA?t~ "' ' ———(Lietw)
EIXVAnOH

Rn-misaroixr
ntocxss

(.'Ju-u.'JUif' coot uuo
HTTMOD
TTTtUF too. CO.lAKTUK

TYTE
UiaLX CM. 6^c
HA7X1X

DLsaunx5H

rrsm ————— : ——
TtJO. C
AI«. ruir. B_

>AJLAJtL*blL

VALUt

CHAl?«)FXXTrODY IWPUMEXTED D YES D NO

>AIUM£7U —————————————

VALUE VAitt

MLtiilVA'lOM CODECS)

RIQUETTED AXA1YSSO3)

COKTAlXt*
KUkOCJL

OCTECTJON
tOCT EXUC. EMERC.

iO«* Ow/

IT

LAJORATORY
LAIKAXZ

MILSON

LAJ 10 • DATI ITTJti(MJL)



ATTACHMENT 13

COMPUCHEM LABORATORIES

EPA SCHEDULING LOG

ENDING SATURDAY:

CASE#: () NEW CASE () OLD CASE () COMPLETED CASE

REGION: TURNAROUND TIME:

Section No. l.l
Revision No. 9
Date: September 10, 1990
Page 20 of 20

ACCOUNT #: CONTRACT #: CONTRACTS

QUANTTY f OF SAMPLES

WATERS
SEDIMENTS/SOILS

OTHER

CONCENTRATION: ()LOW () MEDIUM ()HIGH

ORDER*:
AIRBILL*

'

PROBLEMS/COMMENTS: : :̂;;KJ.*'̂ '-̂ ££:*>:-<£??:: •" v'' C"'""'; ;-x <.•*:<•••••:•;.l--:^?1*.;;x:-:-.;:;; .. . . . . . .

SMO CONTACTED AT (TIME) SPOKE TO:

RESOLUTION FROM SMO:

—;. .x:-
•.*' .*.v
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CHAIN-OF-CUSTODY, LOG-IN AND TRACKING PROCEDURES

Scope and Application: This procedure is applicable to the log-in of samples
and addresses such areas as: sample custody, log-in,
labeling and preservation of samples. This procedure
begins as the samples enter the laboratory and follows
the samples to their destruction.

Procedure:

1. Chain-of-Custodv Procedure: Samples arriving in the laboratory are
accompanied by some type of custody record. The most common type of
record is that shown in Figure 1. F o l l o w the ins t ruc t ions below for
all levels of chain-of-custody.

A. Superfund Level Chain-of-Custodv:

1. Refer to the "Chain-of-Custody - Superfund Level" SOP.

B. Routine Chain-of-Custody: 
t̂

1. Samples arriving in the laboratory are accompanied by a chain-
of-custody record (refer to Figure 1).

2. Review the custody form with the samples received and see that
the spaces marked #1 - #12 have been accurately completed by
the sampler.

3. Any discrepancies with the chain-of-custody record or the
samples should be immediately brought to the attention of the
customer service relations person so that the problems can be
solved in an efficient manner.

4. If samples were shipped, note the courier name in the remarks
section (#15) of the chain-of-custody record.

5. Record any other comments such as: temperature upon receipt,
preservation (if done in lab), problems, etc, in the remarks
section (#15).

6. Fill in the lab numbers in the section marked #16 (refer to the
log-in portion of this procedure for how to obtain lab
numbers).

7. Sign and date the chain-of-custody record (#13 - #14).

8. Route the custody record to the data management office when
log-in is complete.

[DMSOP]
LOGIN3-1



NOTE:

2.

A.

The laboratory is a secured area with strict limited access. Any
samples arriving to the laboratory during "off hours" are stored in the
laboratory refrigerator until they are logged in. Laboratory personnel
are responsible for the care and custody of the samples during the
analysis stage and until the samples are removed from the refrigerator
and properly disposed of.

Log-In Procedure:
Figure 2):

Samples are logged in as follows (Refer to

Sample Information:

Care should be taken to document the condition of samples upon
receipt. Anomali-es such as broken or leaking bottles, expired
holding times, improper labeling or preservation, and air bubbles in
VOA vials should be noted on the chain-of-custody. It should also
be noted whether the samples arrived cold.

B. Numbering Samples:

Number the samples on the chain-of-custody form. Record lab numbers
used in the black lab book. If no chain-of-custody form accompanied
the samples, the sampler must be contacted and one must be filled
out. Blank forms are available in the log-in area.

NOTE: - Sample preparation is required if the samples need to be
filtered and/or preserved in the lab.

- If metals are requested, metal digestion is required for
all matrices except filtered groundwaters or private
well.

- Sample compositing- is required if the lab is instructed
to composite a series of samples rece.ived into one
sample for analysis.

C. Subcontracted Work Required:

Refer to the subcontracting SOP for further instructions on
subcontracting samples.

D. Special Accounting Notes:

If there is a discount or a special proposal for the sample analyses to
be charged, record that information on the chain-of-custody.

[DMSOP]
LOGIN3-2



E. Labeling Bottles:

1. Record the lab number on the sample bottle label and caps using a
water-proof marker.

2. Check that the appropriate preservation and preparation has been
circled.

3. If metals and total hardness are both required, using a red water-
proof marker, place a dot on the bottle cap of that bottle to be
used for those analyses.

F. Preserving Samples:

1. Samples which have been preserved in the field must be checked via
pH paper in the laboratory to insure they were preserved to the
correct pH. Check preserved samples as follows:

a. Acid-preserved (HNC>3 or ̂04) samples must be preserved to a
pH <2. Using a pH stick, check the pH. If the pH is not <2,
note this on the chain-of-custody, then add additional acid
until a pH is obtained. IT IS CRITICAL THAT THE CORRECT TYPE
OF ACID BE ADDED.

b. Base-preserved NaOH samples must be preserved to a pH > 12.
Using a pH stick, check the pH. If the pH is not > 12, note
this on the chain-of-custody, then add additional ION NaCH
until a pH > 12 is obtained.

c. Base-preserved NaOH with ZnAc samples must be preserved to a pH
> 9. Using a pH stick, check the pH. If the pH is not > 9,
note this on the chain-of-custody, then add additional ION NaOH
until a pH > 9 is obtained.

2. Samples which have not been preserved in the field need to be
preserved in the laboratory. Record any preservation done in the
lab on the field sheets or custody records. Refer to Figure 3 for
preservation requirements and preserve accordingly. It is
important that samples arrive in appropriate containers (see
Figure 3). If they do not, contact the inorganic/organic
supervisor. They will determine which analyses, if any, can be
run.

3. It is important that samples be received and maintained cold for
most analyses. If a sample was received warm, make note of this
on the field sheet or custody record.

[DMSOP]
LOGIN3-3



G. Computer Log-In:

Analysis requests are entered into the Laboratory Information
Management System (LIHS). The LIMS database is used for scheduling of
analytical work and to produce accounting invoices. Analysis requests
are entered into the LIHS database as follows:
1. Turn on the computer terminal.

2. Enter: C CHICO (return).

3. Enter: ACSORA (return).

4. Enter: Password (return).

5. At the VMS $ prompt, enter LABMENU (return).

6. Enter: LOGIN (return).

7. Enter: Password (return).

8. The Log-In screen will appear as shown in Figure 2. Using
information on the chain of custody, proceed as follows:

a. Enter project number (return). Account number and name will
be filled in automatically. If the information matches the
chain of custody, press return.

b. Sample date automatically defaults to yesterday's date. If
this is correct, press return or override with correct date.

c. Enter sample identification from station location on the chain
of custody and press return.

d. Enter proper matrix number and press return.

e. Desc: This is used if sample identification is longer than
the number of characters in the sample identification field.
(Return to override or enter information and return.)

f. Date received automatically defaults to today's date. If
correct, press return or override with correct date.

g. Days to process automatically defaults to 14 days. If this is
correct (standard turnaround time) press return or if rush
work, override with the number of days until due.

h. Duedate: First date listed is report date, second date is the
lab due date which can be changed if necessary.

[DMSOP]
LOGIN3-4



i. Comments: Enter special tests or other information needed to
analyze samples correctly and press return.

j. Manager: Filled in automatically; press return if correct or
over ride.

k. Price/Cost: Return if correct or over ride.

1. % Markup/Discount: For accounting. Enter a negative number
for a discount (i.e. -15 for 15%) and a positive number for
markups (i.e. 100 for 2 x price). Check accounting sheets for
projects with special pricing,

m. To enter parameters, press Next Screen (see Figure 2A).

n. Matrix automatically defaults to matrix entered above (return
or override).

o. Enter the proper code name for the test to be run from report
MF01. Use parent codes if applicable for quicker entry.
(Press the down arrow key, return.)

p. To enter address for the report, press Next Screen (see Figure
2B).

q. Type: Report (return).

r. If an address has already been entered and matches the chain-
of-custody press Commit and return.

s. If no address appears, press return until cursor is in the
City field. Type in the city and press return.

t. Type in state (press Commit and return). After city and state
has been entered for the first sample, it will automatically
be copied for the rest of the sample numbers in a single log-
in.

9. To duplicate the entry for another sample on the same chain-of-
custody:

a. If next sample to be entered has all the same information as
the previous sample entered, press Duplicate Record key (F7).

b. Enter sample identification and press Commit key, return.

10. To duplicate only the information in the upper block of the log-
in screen (sample date, matrix etc.):

a. Press Create Record key (Insert Here) and enter sample
identification.

[DMSOP]
LOGIN3-5



b. Press Previous Screen (F12) if sample date needs to be
changed.

c. Press Next Screen, return. Then press Next Screen again to
enter new product codes for the analyses requested.

d. Press Previous Screen to enter new sample or to quit.

e. Press Clear Form (F17) to enter a new chain-of-custody.

f. Press Exit/Cancel (PF4) to exit from the log-in screen.

1. Press Exit/Cancel to exit from the LIMS system.
2. At the VMS $ prompt, enter LO (return) to log off the VAX

computer.
3. Enter N (return).

13. If in Step 8a. the computer says project number is invalid:

a. Press Exit/Cancel (PF4).

b. Enter "Y" (return).

c. On the LIMS Main menu, use the up arrow key to position the
cursor on "Seedpak Management". Press Commit key.

d. Use the down arrow key to move to project entry. Press Commit
key.

e. Enter project number (return).

f. Enter account number (9999) and return.

g. Enter description for chain of custody (project na~e).

h. Enter manager from chain-of-custody (i.e. Finner, K).

i. Press Exit/Cancel (PF4), twice.

j. At the LIMS main menu, select log-in and press Commit.

14. To print daily log-in reports:

a. Print out the appropriate FS02 reports for only the samples
logged in that day. The computer printout must be checked
against the custody record or field sheets by the
inorganic/organic supervisors so that any errors can be
corrected. Print a report as follows:

b. Select "Seedpak Reporting" from the main menu, and press Commit.

[DMSOP]
LOGIN3-6



c. Select FS02 and press Commit.

d. Enter today's date, press Commit and return.

e. The inorganic/organic supervisors are responsible for updating
and printing lab schedules as they require them.

f. Any "rush" work is to be brought to the inorganic/organic
supervisors' attention immediately.

15. Sample Storage:

a. Proper handling and storage is necessary in.order to maintain the
integrity of the samples. Refer to Figure 3 for storage
requirements.

b. Refrigerated Storage:

1. Store routine custody samples in the walk-in refrigerator.
Separate samples by preservative type. Samples with organic
analyte requests are stored on a separate shelf in the walk-
in.

c. Non-Refrigerated Storage:

1. Metal samples are stored in the log-in area in the
appropriate cabinets.

2. Other samples not requiring refrigeration ars stored or, the
appropriate shelves next to the walk-in refrigerator.

d. Any samples removed for analysis must be put back in the original
location when the analysis is complete.

16. Sample Handling:

a. Samples are handled in and out of the walk-in coolers and black
cabinets by the sample custodian.

b. Analysts are responsible for filling out sample request forms
(see Figure 4) to request needed samples.

c. Forms are given to the sample custodian.

d. Sample custodian gathers requested samples and leaves yellow copy
of form with samples, and keeps the white copy.

e. Analysts return samples to the walk-in accompanied by the yellow
copy of the request form.

[DMSOP]
LOGIN3-7



f. Next morning, sample custodian puts samples back in their proper
place on the shelves.

g. Sample custodian signs off on white sheet that samples were
returned. Any remarks are also noted on the white sheet.

17. Storage/Disposal:

Due to limited sample storage facilities available, the following
guidelines have been created for sample storage/disposal. Sample
storage time may be extended upon client's request.

a. One week after the report issue date, inorganic samples which are
in cold storage are to be transferred to warm storage.

b. One month after the report issue date, organic samples which are
in cold storage are to be transferred to warm storage.

c. Samples in warm storage should be disposed of as follows:

Aqueous Samples: Dispose 1 month after report issue date.
Non-Aqueous Samples: Dispose 6 months after report issue date.

\ ' 1
VÂ Â /̂ Â

Revision Date

08/18/87
Michael J. Linskens
Director, Technical Services 08/15/88

3-J3-10
Kirn D. Finner
Laboratory Manager
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Subject or Title: Page 1 of 4
Sanple Identification for Enfteco - Air Toxics

SOP No.: Revision No.: Effective Data:
LP-ATL-0002 Original Novecber 22. 1991
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Prepared By: Date:
Valerie Zugates-Vildnan Hovember 19, 1931

Managemen*̂ Appr<jyaLy ~ ' ' • Data: ~ "

QA Officer Approval: Dace:
^
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PHOCEDnRE

Subject or Tide: "" Page __2 of
Sample Identification for Enseco - Air Toxics ————

SOP NoT: Revision Ho. : '• Effective Dace*
LP -AIL-0002 Original Hovenber 22, 1991

1. SCOPE AHD APPLICATION

1,1 To describe the procedures used In the assignment of Laboratory
idencLfica.tl.on number* to samples.

2. POLICHS |

2.1 All Enseco Safety policies will be strictly adhered to while
performing the following duties.

2.2 Ensure clienc confidentiality at *n times.

2.3 Enseco security policy vill be adhered to for all oon-Enseco
visitors entering the saapl* control receiving door.

3. SAFETY

3.1 All Enseco safety policies will be adhered to at all times.

3.2 All samples are considered hazardous . Always handle samples in
the most safe condition as possible.

3.3 Always ask when tiiere is a question about safety.

4. PROCEDURE

4.1 Each sample 'is assigned a unique identification number. The
. ambers are assigned when the project is logged into tbe
laboratory.

4.2 Samples are logged into a logbook that is used to keep track of
tie next available project nunber. The following Information is
recorded in the logbook:

Date Received
Time Received
Sample Description
Analysis Bequired
Container Type
Date/Time Sampled
Client/Project
Initials of Person Logging in Project

MflY 13 '92 13:~54 ' " " ' 818 442 3758 Pf lGE. 003
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Subject or Tide: Page 3 of 4
Saaple Identification for Enseco - Air Toxics

SOP No.: Revision No.: Effective Date:
LP-AIL-0002 Original November 22. 1991

4.3 The laboratory saaple ID numbers consist of five parts:

4.3.1 "A--

Every sample 10 nunber begins with "A-" to identify thec
che projecc is fro* the Air Toxics laboratory of Enseco~
CRL.

4.3.2 The year.

The Last two digits of the current year.

4.3.3 The day.

The nuaiber of rfae day of the- year that the sanples are
logged in. January 1 is *001B and Deceober 31 Is "365"
("366- tfl leap years).

4.3.4 The project.

Starting with "01', each project logged in Is given a
unique nuaiber.

4.3.5 Saaple ntobers.

Starting with '-001*. each eaaple in the project ia given a
i in tip to number.

Exa^les: Sample f A-9100S03-006 would be saaple £6 of the third
project logged in on January 5. 1991. Saaple f A-9036115-
013 would be sample #13 of the 15th project logged In on Decenber
27. 1990.

4.4 Each sample Is labeled vith its saaple ID nuaber by either
attaching a sample ID tag or affixing a Label.

MftY 13 '92 13:55 818 442 3758 P f t G E . 0 0 4
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Subject or Tide:
Sample Identification for Enseeo - Air Toxics

Page

SOP No.:
LP-AIL-0002

Revision Ho.
Original

Effective Date:
Novenber 22, 1991

5. Responsibilities

5.1 Sample Control Technician

5.1.1 The S&nple Control Technician Is responsible for following
the procedures and policies set forth in **»<• SOP la a. safe
and timely Banner.

5.2 Laboratory Director

5.2.1 The Laboratory Director is responsible for ensuring the
procedures and policies set forth in this SOP are followed
in a safe and timely Banner. ' . .

MftY 13 '92 13:55 818 442 3758 PflGE.005
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7. SAMPLE CUSTODY

Upon receipt by Enseco, samples proceed through an orderly processing
sequence specifically designed to ensure continuous integrity of both the
sample and its documentation.

All samples are received by Enseco's Sample Control Group and are
carefully checked for label identification, and completed, accurate
chain-of-custody records. Photographs document the condition of samples
and each sample is then assigned a unique laboratory Identification
number through a computerized Laboratory Information Management System
(LIMS) that stores all identifications and essential information. The
LIMS system tracks the sample from storage through the laboratory system
until the analytical process is completed and the sample 1s returned to
the custody of the Sample Control Group for disposal. This process is
summarized in Figure 7-1. Access to all Enseco laboratories is
restricted to prevent-any unauthorized contact with samples, extracts, or
documentation.

An example of the Enseco Chain-Of-Custody Record used to transmit samples
from the client to the laboratory 1s given in Figure 7-2. The Chain-Of-
Custody Record (Interlaboratory Analysis Form) used to transmit samples
between laboratories within Enseco is given in Figure 7-3.

Sample bottles provided to the client by Enseco are transmitted under
custody using the Enseco "Sample Safe™".



Enseco QA Program Plan Section No.
Revision No.

Date
Page 19 of :I

Figure 7-1

ENSECO SAMPLE PROCESSING FLOW CHART

Sample Control

Proper Storage

Laboratories

Sample Control

*
*

Check and document physical cond-ition
of sample
Verify documentation and parameter
assignment
Log Into LIMS
Send acknowledgement letter to client

* Store sample according to preservat
n111 Ho 1 1 n A cguidelines

* Transfer sample to lab with proper
Hrt/*tim«n^a^{ f^n

tion

Document analytical work
Return unused samples to Sample Control

Return sample to client or arrange for
sample disposal
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Alln:

Enseco Client

Projecl.___

Sampling Co.

Sampling Sile

Team Leader _

CHAIN OF CUSTODY No. 5068
SAMPLE SAFE" CONDITIONS

1. Packed by: Seal

2. Seal Inlaci Upon Receipt by Sampling Co.:

3. Condition ol Conlenis: ___________.

4. Scaled lor Shipping by: ___________

5. Initial Conlenis Temp.: ___________

Yes No

•C Seal »

6. Sampling Slalus: Dono Conlinuing Unlil ____

7. Seal Inlaci Upon Receipt by Laboralory: Yes

8. Conlenis Temperalure Upon Receipt by Lab: _____

9. Condition ol Conlenis: ___________________

No

Dale Time Sample ID/Description

•

•

*

Sample Typrî ^

\*~

^

CUSTODY TRANSFERS PRIOR TO SHIPPING
Relinquished by; (signed) Received by (signed) O.ile Time

i

?

n . .... . . . _ . ._

Ocli

Moll

\ No. Containers

vy

< )̂

Analysis Paramelers

y\

<^>

Remarks

•

SHIPPING DETAILS

•co l'in|i!ri U<>



FIGURE 7- j

F.nseco

LNTERLABORATORY ANALYSIS

SHIP TO: (circle one)

CAL ERCO CLE GAS MAR HOU

Attention:

SEND RESULTS TO:
Rocky Mountain Analytical Laboratory
•4955 Yarrow Street
Arvada, CO 80002
(303)421-6611 FAC: (303)431-7171

Attent ion:

CLIENT NAME PROJECT NO.

Relinquishes! by. (Signature) Received by. (Sigr^xure)

Relinquished by: (Sigr^xure) Received by. (Sigr^r^re) Data n-.s

Import
UbID Ensec.o ID OisstlD

Mini* Dia Date
(a. J. w) Siapled Rec'd

Aniiyjis
ReausV^c/

lie

Si^pSe

U;cc
R:~:=t

x Written results required by (date): Verbal results required by (date):
b. QC: CD Standard Enseco Q CLP Protocol Q Project-Specific —————
c. Sample Disposal: Q Enseco Q Return to Client Q Phone RMAL
d. Raw Data Copies Needei D Yes -Q No
e. Detection Limits: Q Standard Product D Othe.—
f. Holding Times: D Enseco D EPA-CLP Q Other"
g. 'Special Instructions:______________________:————:______

"h. Intercompany Rebate: (circle one) 0% 5% 10% L P.O. Number
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Page

SOP No.:
LP-RMA-0001

Revision No.:1.0
Original

Effective
09/28/SO

Date;

Supersedes:0riginal

1. rurpose:

The purpose of building security is to guarantee data security and
confidentiality for the client as well as providing analytical data which is
legally defensible.
2. Policies:

RMAL's security policy includes controlled access to the building, testing
areas and data files, confidentially agreements with all personnel,
identification badges for all personnel, electronic security and fire alarm
systems. All visitors are also assigned visitor badges and are accompanied by
RMAL staff during their stay in the facility.
3. Safety Issues: Not Applicable

4. Procedure:
Building Security

a".All exterior doors to the facility will remain locked at all times
with the exception of the front entrance.

b. During the hours of 7:00 a.m. to 6:00 p.m., the front entrance or
main reception area is controlled by the receptionist and secured
by locked entries. The alarm system is not activated during this
time period.

c. The last employee to leave the facility must page the building to
ensure he or she is the last person in the facility, they then call
the alarm company to identify themself by name and code. The alarm
system 1s activated, during this time period to prevent all other
exterior doors from being usable, including sample receiving and
the patio doors.

Management Approjtai: Date:

Date:
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SOP No.; Revision No.l Effective Date:
LP-RMA-0001 Original 09/28/90

d. Sample receiving during the hours of 6:00 p.m.to 7:00 a.m. is
permitted only with the assistance by a member of sample control.

Personnel Identification
a ^ A l l employees and visitors are required to wear security badges at

all times while on the premises of all ENSECO divisions.
b. The personnel administrator is responsible for issuing a picture

1.0. badge to an employee on the employee's first day of
employment. Each employee is responsible for his/her badge.
Additionally, each employee will be required to sign a
"Confidentiality Agreement" which is included in the employee's
personnel file.

c. The receptionist is responsible for issuing a badge to each visitor
to the facility. Visitors must request a badge from the front
office of the division they visit, sign the visitor log and must be
accompanied by an ENSECO employee before access to any building
will be allowed.

Building Alarm System
a. Each employee will receive a copy of the security manual, personal

security code and security training at the time of their
orientation provided by a member of the Human Recorces department.
The procedure is confidential information and can only be obtained
from the Personnel Department.

5. Responsibilities:
a. It is the responsibility of each employee to maintain

confidentiality of all clients data,
b. The Personnel Department is responsible for issuing employee

identification badges and having signed "Confidentiality
Agreements" in each employee's personnel file,

c. The receptionist is responsible for issuing visitor badges and for
visitor sign-in during normal business hours,

d. Employees escorting visitors are responsible for ensuring that
visitation procedures are followed and that data confidentiality
has not been compromised.

6. Comments:
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Corrective Action - Refrigerator Ranges — ~—

o.: Revision No.: Effective Date:
LP-RMA-Q052 __________________ Revision 1.0 ' May 28, 1992

Supersedes:
Original

EflSECO PROPRIETARY INFORMATION STATEMENT

7Ms document has been prepared by and remains the sole property of ENSECO
INC. It 1s submitted to a client or government agency solely for Its use In
evaluating Enseco's qualifications In connection with the particular project,
certification or approval for which it was prepared, and 1s to be held
proprietary to Enseco.

The user agrees by its acceptance or use of this document to return it upon
Enseco's request, and not to reproduce, copy, lend or otherwise disclose or
dispose of the contents, directly or indirectly, and not to use it for any
purpose other than that for which it was specifically furnished. The user
also agrees that where consultants or others outside of the user's
organization are involved 1n the evaluation process, access to these documents
shall not be given to those parties, .unless those parties also specifically
agree to these conditions.

1. Purpose

The purpose of this standard operating procedure 1s to establish a
policy 1n the event that refrigerator temperatures exceed the acceptable
range.

2. Policies ' . .
2.1 The refrigerator temperature must be recorded daily and documented

in a temperature logbook.
2.Z The temperature logbook must have acceptable temperature ranges

posted in the front of the logbook (4°C +/- 2°C).

Prepared by: Date:
Bill Glaser : Hay 28, 1992

proval i ' Date: .^

Date:
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2.3 If the laboratories are not staffed during the weekend or on
holidays, It 1s not necessary that the temperatures be monitored.

3. Safety Issues

3.1 If a refrigerator 1s not functioning properly, chemicals and
samples may release volatile compounds. In some cases, chemicals
can become reactive at these higher temperatures. Exposure to any
chemicals or samples that are not refrigerated properly must be
minimized. Proper safety apparatus Includes, but 1s not limited
to, gloves, safety glasses, breathing apparatus, and laboratory
coats..

3.2 The toxldty and cardnogenlcity of all chemicals must be
considered. Each chemical should be treated as a health hazard,
and proper procedures should be taken. A complete file of material
safety data sheets (USDS) 1s available in the standards lab.

4. Procedure
4.1 Calibrated thermometers must be used to monitor refrigerator

temperatures. See RMAL SOP No. LE-RMA-002 for the calibration
procedure for thermometers. .

4.2 If the refrigerator temperature 1s out of the acceptable range this
must be documented 1n the logbook. A decision 1s then made to
either readjust the temperature, fill out a work order or move the
samples to another cold storage area. The temperature 1s checked
again within 24 hours and documented. Care should be taken to show
that 1t 1s not out of range due to the frequent opening and closing
of the refrigerator door. It 1s recommended that the temperature
be checked the first time the door Is opened In the morning.

4.3 If the 'decision 1s made to readjust the temperature in the
refrigerator, this Is to be documented 1n the logbook. •

4.4 If the problem with the refrigerator can be fixed Immediately', and
the decision 1s made that sample and/or chemicals can stay 1n the
refrigerator, this decision oust be documented In tht .refrigerator
logbook.

4.5 If refrigeration completely falls, all chemicals and samples mist
be immediately relocated to another appropriate refrigerator for
storage. Corrective action and Interim storage locations must be
documented In the refrigerator logbook.
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Revision 1.0

"Effective Date:
May 2Z, 1992

Responsibilities
5.1 One person will be -assigned to monitor the refrigerator

temperatures dally.
5.2 The team associate that is assigned 1s responsible for the

adjustment or repair of the refrigerator.
5.3 The assignment of monitoring the refrigerators will be coordinated

among the teams.

Comments
None.
Definitions
None.

** TOTftL PRGE.006 **
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DATA VALIDATION PROCEDURE FOR
EVALUATING INORGANIC DATA



DATA VALIDATION PROCEDURE FOR
EVALUATING INORGANIC DATA

Scooe and ADD!1 cat ion:

This standard operating procedure (SOP) describes Warzyn's procedure for
evaluating inorganic data according to procedures specified in a Quality
Assurance Project Plan (QAPP). Each analytical procedure is specific to
project and is found or referenced in the QAPP. The reviewer must
evaluate whether the procedure was adhered to and that the required
Quality Control (QC) requirements were met as described in the QAPP and
evaluate the usability of the data.

References;

1. Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, Hazardous Site Evaluation Division, U.S. EPA,
July, 1988 (or most current).

2. Statement of Work for Inorganics Analysis. U.S. EPA Contract
Laboratory Program, SOW No. 788, July, 1988 (or most current).

3. Quality Assurance Project Plan (QAPP) containing the analytical
procedures required for evaluation. Each QAPP is specific to a
project.

Requirements:

1. It is recommended that the reviewer be familiar with the RAS
Inorganics validation process (refer to the Validation Guidelines and
Statement of Work above) prior to evaluating this data. The
evaluation and action criteria described in this SOP are very similar
to the RAS Inorganics validation process.

2. All completed validated data packages must include the following:

a. Data Validation Narrative
b. Validated Results; with data qualifiers added and pages stamped
"VALIDATED".

NOTE: It is not necessary to include the raw data with the completed
validated data package, since a copy of the raw data package already exists in
the project file. Only include raw data if there are major concerns or
deficiencies with the data set.

Procedure;

Screen the data package to see that the samples and analytes
undergoing evaluation concur with what was requested on the "Rfquest
for Data Validation" form (refer to Figure 1). If discrepancies
occur, contact the data management coordinator for clarification prior
to continuing.



2. Review the QAPP and the specific analytical procedure for the analyte
undergoing evaluation. They will contain:

a. A summary of the method required and method reference,
b. The applicable matrices and recommended hold times,
c. An approximate number of samples and matrix,
d. Special technical instructions,
e. Required deliverables,
f. Data Requirements (Detection Limits, Precision, etc.)r and
g. Quality Control Requirements.

3. The reviewer must evaluate the data according to the quality control
criteria specified in the QAPP. The evaluation of each analyte, in
most cases, will include a review of the following criteria:

a. Methodology,
b. Raw Data/Quality Control Deliverables,
c. Detection Limits,
d. Holding Times,
e. Calibration (Initial and Continuing),
f. Blanks (Calibration and Preparation),
g. Laboratory Control Samples (EPA Reference Samples),
h. Laboratory Duplicates,
1. Matrix Spikes,
j. Sample Result Verification,
k. Field Duplicates,
1. Other (as specified in the procedure),
m. Overall Assessment for a Case.

4. Evaluate the data for the criteria above as follows:

A. METHODOLOGY

Evaluation
1. Examine the data to determine if the acceptable analytical

methodology was used as indicated in the QAPP.

2. Determine 1f the analytical procedure was followed.

Action
1. If an acceptable analytical method was not used, contact the

Project Manager. It 1s the Project Manager's responsibility to
Inform the reviewer to continue the validation process of the data
as received, or to reject the data. In some cases reanalysis or



resampling may be required, however the decision is left up to the
Project Manager. The Project Manager may require that the
reviewer determine the "usability" of the data package as
submitted prior to deciding what formal action should be taken.

2. If the analytical procedure was not followed as stated, use
professional judgement in determining whether the data should be
qualified as estimated or unusable.

B. RAW DATA/QUALITY CONTROL DELIVERABLES

Evaluation
1. The QAPP will specify what information should be submitted as part

of the data package. Determine whether the data package submitted
is complete as described in the QAPP. Usually the following will
be required:
- Method used,
- Calibration/standardization information,
- Bench records tabulating the order of analysis of samples,
standards, blanks, duplicates and spikes with the resulting
instrument readouts and final concentrations. Records submitted
should be complete enough such that all results could be
recalculated from this raw data.
- Photocopy of all instrument readouts (strip charts, printer
tapes, etc.)
- Reference (QC) samples to be identified by source, lot number
and sample number, with corresponding true values and 95%
confidence limits provided.
- Custody records

Action
1. If the data package is not complete, contact the data management

coordinator. The data management coordinator will contact the
appropriate laboratory or project manager and obtain the
information necessary to complete the evaluation process.

C. DETECTION LIMITS

Evaluation
1. Evaluate whether the detection limits required in the QAPP were

achieved by the method used.

Action
1. If detection limits were not reported at least to what was

required in the QAPP, review the raw data to determine 1f the
detection limits were achievable. If they were, recalculate the
data and report results to the required detection limits.

2. If detection limits were not achievable by the laboratory,
determine why (laboratory sensitivity problem or detection limits
unobtainable for the method used. Inform the project manager of



the situation. The project manager will determine whether the
evaluation should be completed.

D. HOLDING TIMES

Evaluation
1. Determine whether the established holding times were met. The

holding time 1s established by comparing the DATE SAMPLED with the
DATE OF ANALYSIS found on the raw data. Required hold times
should be noted in the QAPP.

2. Examine the digestion/distillation logs to determine if samples
were preserved at the proper pH.

Action
1. If hold times were not noted 1n the QAPP, use the EPA-recommended

hold times and apply these hold times to both water and soil
samples.

2. If holding times and preservation criteria are not met, qualify
all results > Instrument Detection Limit (IDL) and estimated (J)
and results < IDL as estimated (UJ).

3. Use professional judgement in cases where the holding time is
grossly exceeded. The expected bias would be low and the reviewer
may determine that results < IDL are unusable (R).

E. CALIBRATION

Evaluation
1. Verify that the instrument was calibrated daily and each time the

instrument was set up using the correct number of standards and
blank. In cases where a curve set-up is not applicable (i.e. a
titrimetrlc procedure), verify that the titrants were standardized
as required 1n the procedure.

2. Verify that the correlation coefficient 1s ̂  0.995 (unless
otherwise specified).

3. Verify that the calibration verification standards (ICV/CCV) were
run at the appropriate frequency and that results were within
acceptable limits as stated in the QAPP.

4. Recalculate approximately 10% of the ICV/CCV using the following
equation:

XR = Found x 100
True

Due to possible rounding discrepancies, allow results to fall
within 1% of the contract windows.

Action



1. If the minimum number of standards as required in the QAPP were
not used for initial calibration, or if the instrument was not
calibrated daily and each time the instrument was set up, qualify
the data as unusable (R).

2. If the correlation coefficient 1s < 0.995 (or as specified 1n the
QAPP), qualify results > IDL as estimated (J) and results > IDL as
estimated (UJ).

3. If standardization of titrants was required and not performed, use
professional judgement in qualifying the data. The reviewer
should review ICV/CCV, EPA reference sample results and other
criteria prior to determining if the data should be qualified as
estimated (J if > IDL; UJ if < IDL) or unusable (R).

4. If the ICV/CCV XR falls outside the acceptable limits, use
professional judgement to qualify associated samples. If possible,
indicate the bias 1n the review. The following guidelines may
assist the reviewer in qualifying the data:

- If the ICV/CCV %R is significantly greater than the upper
control limit (UCL), qualify associated results > IDL as unusable
(R); results < IDL are acceptable.

- If the ICV/CCV XR 1s significantly lower than the lower control
limit (LCL), qualify all associated data as unuseable (R)

- If the ICV/CCV XR are outside the acceptable limits, yet
relatively close to the limits, qualify associated results as
estimated (J if > IDL; UJ if < IDL and the %R is below the LCL).

F. BLANKS

Evaluation
1. Review the raw data for all blanks and verify the results were

accurately reported.

2. No contaminants should be found 1n the blanks (i.e. all blank
results should be < IDL).

3. Positive blank results must not be corrected by subtracting off
the blank value from the sample results.

Action
1. Sample results ^ IDL but less than 5 times the maximum

concentration found in any blank should be qualified as not
detected (U).

2. Any blank with a negative result whose absolute value 1s > IDL
must be carefully evaluated to determine if the sample data is
biased 1n any way.



G. LABORATORY CONTROL SAMPLES (ERA REFERENCE SAMPLES)

Evaluation
1. The laboratory control sample (LCS) serves as a monitor of the

overall performance of the analysis including all preparation
steps. Review the LCS and verify that the results fall within the
control limits required. (If no limits noted, use 80-1202; for the
control limits.)

2. Check the raw data to verify the reported recoveries. Recalculate
one or more recoveries (%R) using the following equation:

LCS %R = LCS Found x 100
LCS True

Action
1. If results are < IDL and the LCS recovery is above the UCL, the

data are acceptable.

2. If the LCS recovery for any analyte falls within the range of
50-LCL, or > UCL, qualify results > IDL as estimated (J).

3. If results are < IDL and the LCS recovery falls within the range
of 50-LCL, qualify the affected results as estimated (UJ).

4. If the LCS recovery results are < 50%, qualify the data for the
affected analytes as unusable (R).

5. If a LCS was required and not run, use professional judgement to
determine whether the data is estimated (J) or unusable (R).

H. LABORATORY DUPLICATES

Evaluation
1. Review the duplicate data and verify that the results fall within

the criteria required. If no criteria exist, use the limits of
20% for the Relative Percent Difference (RPD) or + IDL 1f results
are < 5x IDL (35 RPD or + 2x IDL 1f > 5x IDL for soils).

2. Review the data and verify that the duplicate analysis was not
performed on a field blank.

3. Check the raw data and recalculate one or more RPD using the
following:



RPD = IS-Dl x 100
(S+D)/2

where, S = Original sample value
D = Duplicate sample value.

Action
1. If duplicate analysis results for a particular analyte fall

outside the appropriate control windows, qualify the results for
that analyte in all associated samples of the same sample matrix
as estimated (J).

2. If the field blank was used for duplicate analysis, carefully
evaluate all other quality control data and use professional
judgement in evaluating the data.

I. MATRIX SPIKES

Evaluation
1. Review the matrix spike data and verify that the results fall

within the.limits specified. If no criteria exists, use the
limits of 75-125% for both water and soil matrices.

2. Check the raw data and recalculate the % Recovery of at least 1C*
of the data. Use the following equation to verify that the
results were calculated correctly:

%R = (SSR - SR) x 100
SA

Where, SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

3. Review the data and verify that the field blank was not used for
the spike analysis.

Action
1. If the spike recovery is > 125% (or > UCL stated in the procedure)

and the sample results are < IDL, the data 1s acceptable for use.

2. If the spike recovery 1s > 125% or < 75% (> UCL or < LCL stated in
the procedure) and the sample results are > IDL, qualify the data
for these samples as estimated (J).

3. If the spike recovery falls within the range of 30-74% (30-LCL)
and the sample results are < IDL, qualify the data for these
samples as estimated (UJ).

4. If any spike recovery results are < 30% and the sample results are
< IDL, qualify the data for these samples as unusable (R).



5. In cases where more than one spike analysis was performed and one
or more %R results were outside acceptable ranges, use
professional judgement when qualifying the data. Matrix spikes
should be performed on each sample matrix. Qualify data of
similar matrix as the spiked sample if different matrices in the
data package.

6. If the field blank was used for the spike analysis, carefully
evaluate all other quality control criteria and use professional
judgement in evaluating the data.

J. SAMPLE RESULT VERIFICATION

Evaluation
1. Examine the raw data to verify the analyte quantitation was

calculated as stated in the procedure. Re-calculate a minimum of
10% of the sample results to verify results were calculated
correctly.

2. Examine the raw data for anomalies such as baseline drift,
negative absorbances (indicative of interfences), omissions, etc.

3. Verify there are no transcription or reduction errors (dilutions,
percent solids, sample weights) on at least 10% of the samples.

4. Verify that all results fall within the calibrated range.

Action
1. If any discrepancies are found and can be corrected, make the

corrections and note. Increase the level of quality control if
necessary. If the discrepancy cannot be resolved by the reviewer,
contact the data management coordinator. The laboratory or
appropriate agency will be contacted and the information necessary
to complete the evaluation will be requested. The project manager
should be informed of the delay in the validation process. If any
discrepancy remains unresolved, use professional judgement in
qualifying the data.

K. FIELD DUPLICATES

Evaluation
1. Field duplicate samples measure field and lab precision and

therefore the results may have more variability than lab
duplicates. Review the field duplicate data and calculate the
RPD. No criteria exists for evaluating the data.

Action
1. If the RPD is > 50%, note in the narrative. Use professional

judgement in qualifying any data. Review the raw data to verify
that no reduction errors exist. This 1s to verify that the
discrepancy is due to sampling techniques (sampling, preservation,



filtering, etc.) rather than laboratory error. Make notation of
the discrepancy in the narrative.

L. OTHER (as specified in the procedure)

Evaluation
1. Review the procedure for any other quality control criteria not

covered under the above sections. Examples of additional
information required may be: ICP interference check samples,
special AA quality control checks, distilled/digested blanks and
standards, standardization, specific methodology requests for
different concentration levels, etc..

Action
1. If specific quality control criteria were required and not

followed, the project manager should be informed.

2. If the data was outside the acceptable ranges, use professional
judgement in qualifying the data. Clearly identify your action
and justification of the action in the narrative.

M. OVERALL ASSESSMENT FOR A CASE

1. It is appropriate for the reviewer to make professional judgements
and express concerns and comments on the validity of the overall
data package. This is particularly appropriate when several QC
criteria are outside specifications. It is the reviewers
responsibility to thoroughly document and explain all data
validation qualifiers added to the data.

2. The following is a summary of data validation qualifier
definitions which can be used in evaluating the data:

U The material was analyzed for, but was not detected above the
level of the associated value. The associated value is either
the sample quantisation limit or the sample detection limit.

J The associated value is an estimated quantity due to quality
control criteria not being met.

R The data are unusable. The analyte may or may not be present.

UJ The material was analyzed for, but was not detected. The
associated value 1s an estimate and may be Inaccurate or
Imprecise.

5. Once the data has been evaluated against all of the points described in
part 4, the evaluator can prepare the data validation narrative.

The data validation narrative should be a summary of the data quality
indicating any problems or deficiencies found with the data set. If



possible, on data qualified as estimated, note 1f the data 1s biased
high or low. It is easiest to discuss each analyte separately. Refer
to Figure 2 for the form to be used when writing the data validation
narrative.

6. Record any data validation qualifiers (DVQ) to the left of the results
on the analytical report. The laboratory qualifiers (LQ) will usually
recorded to the right of the result by the laboratory who performed the
analytical work. A copy of the lab qualifier definitions should be
supplied with the data. Data entry people need to be able to
distinguish between DVQ and LQ, so note location of qualifiers if
located other than above.

7. Record the sample ID and date sampled as noted on the Chain of Custody
on the analytical report.

8. Hillght POSITIVE-HIT data with a hlllghter.

9. Stamp all of the analytical reports "VALIDATED". A "VALIDATED" stamp
can be obtained from the data management coordinator.

10. Sign and date the Data Validation Request Form.

11. A quality control review needs to be performed on the validated data
package. The entire validated data package (including raw data,
evaluator's notes and narrative) should be submitted to the QC reviewer
for a final review.

Quality Control Review;

1. The purpose of this quality control review is to verify that the data
were validated according to the guidelines above, that all data
validation qualifiers were added and also that the narrative is
complete.

2. Review the validated data package for completeness. The data package
should contain the following:

- Data Validation Request Form
- Inorganic Data Validation Narrative
- Validated Analytical Results

3.' Verify that results exist for all samples and all analytes requested in
the data package.

4. Review the data validation narrative with the validated results for
consistency, I.e., 1f the narrative stated that a particular analyte
was qualified, verify that the qualifier has been recorded with the
associated data. Check approximately 10% of the qualifiers. If
discrepancies are found, Increase the level of QC checks.



5. Review the narrative; check that the data has been evaluated according
to the quality control criteria specified in the QAPP.

6. Verify that all positive-hit data have been hilighted and that the
sample descriptions and sampling dates have been recorded on every
result page.

7. Verify that the reviewer has signed and dated the validated data
package.

8. If no discrepancies exist, sign and date the Data Validation Request
Form. If the data package requires clarification, review the raw data
and/or obtain clarification from the reviewer.

9. Deliver the final validated data package'to the Data Management
Coordinator when the quality control review 1s completed.

10. Recycle any raw data. Raw data is not submitted with the final
validated data package.



INORGANICS
DATA VALIDATION NARRATIVE

Site Name Project =

Sample Numbers

CAW/.dlk/KJD
[dlk-601-22]
60721-MD

SMO Case ? (SAS #) _______________ ^Samples/Matrix _

Laboratory _____________________ Hours for Review

SOW # ERA Validation Guidelines #

Validated By ______________________ Date

Reviewed By ________________________ Date

SUMMARY OF REVIEW:
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